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We study the nonequilibrium interaction of two isotropic chemically-active particles taking into
account the exact near-field chemical interactions as well as hydrodynamic interactions. We identify
regions in the parameter space wherein the dynamical system describing the two particles can
have a fixed-point—a phenomenon that cannot be captured under the far-field approximation. The
particles may reach a stable equilibrium at a nonzero gap size, or make a complex that can dissociate
in the presence of sufficiently strong noise. Our results highlight the importance of near-field effects
in nonequilibrium phoretic interactions.
Nonequilibrium interfacial transport processes known
as phoretic mechanisms [1, 2] have been key to the de-
velopment of the field of active matter [3]. Due to
their force-free nature, they have been identified as suit-
able mechanisms for designing self-propelled active col-
loids [4], which provide prototypes for the so-called ac-
tive Brownian particle that serves the role of injecting
energy at the small scale in active matter systems [5–
7]. Moreover, the phoretic activity mediates nonequi-
librium interactions between different active colloids via
the dynamically generated gradients, leading to a wealth
of collective phenomena such as cluster formation and
phase separation [8–16]. From the biological perspec-
tive, prokaryotic [17] and eukaryotic cells [18] are known
to undergo chemotaxis by coupling chemical gradient-
sensing to motility. However, it has recently emerged
that single enzymes can exhibit a similar chemotactic re-
sponse [19, 20], due to a coupling between their chemical
nonequilibrium activity and phoretic mechanisms [21],
which highlights the relevance of these processes at the
molecular scale.
Studies of phoretic interactions in many-particle sys-
tems has led to a number of nontrivial scenarios for
self-organization that gives rise to emergent swimming
of clusters of isotropic particles [22–26] or comet-like
propulsion of large swarms [27, 28]. These self-organized
structures typically involve active colloids in close prox-
imity, where near-field effects play a dominant role. From
systematic experimental characterization of isolated cat-
alytically active particles [29, 30] and the flow-fields gen-
erated by them [31], it is known that various mechanistic
details, such as ionic conditions [32, 33] and interactions
with nearby surfaces [34–37], are important ingredients
for understanding the interactions in many-particle sys-
tems.
The first crucial step for studying such complex phe-
nomena is to look at the nonequilibrium interaction be-
tween two particles. In particular, resolving the near-field
effects arising due to chemical and hydrodynamic interac-
tions will be important for understanding the clustering
of phoretic particles. It has already been shown that for
a system of two spheres (isotropically-coated [38–40] or
Janus [41, 42]) with no relative motion, accounting for
the near-field effects can lead to qualitatively different
behavior as compared with the far-field predictions. It
will thus be important to study the exact nonequilibrium
interaction between two phoretically-active particles, re-
solving the near-field effects of the chemical activity as
well as the hydrodynamic interactions. This is the task
we set out to do here.
Consider such a nonequilibrium system with two par-
ticles of radius R interacting with a chemical with dif-
fusion coefficient D. We know that each particle cre-
ates a chemical field characterized by its activity αk,
which reflects the rate of nonequilibrium catalytic ac-
tivity, and responds to a chemical gradient via its mo-
bility µk, which is controlled by the interfacial inter-
actions [3, 43]. By neglecting the hydrodynamic in-
teractions and the near-field chemical interactions (i.e.
the ‘far-field’ solution), the velocities of the particles
can be found as V1 = eα2µ1R
2/
[
D(∆ + 2R)2
]
and
V2 = −eα1µ2R2/
[
D(∆ + 2R)2
]
, where ∆ is the clear-
ance between the particles, and e is a unit vector pointing
from 2 to 1. It is evident that in this system the nonequi-
librium activity manifests itself as broken action-reaction
symmetry [22, 23, 28].
For a system of two particles with α2µ1 + α1µ2 6= 0,
there can be two scenarios for the relative motion within
the far-field description: the interaction can be either
strictly attractive (leading the particles to form a com-
plex) or strictly repulsive (pushing them apart indefi-
nitely). Here, we show that when exact chemical and
hydrodynamic interactions are taken into account, two
additional scenarios can exist due to the emergence of a
new fixed point in the effective dynamical system for ∆.
The fixed-point can be stable, indicating that the parti-
cles will form a complex with a nonzero gap size between
them in stationary state, or unstable, meaning that a
barrier emerges that needs to be overcome (via thermal
activation) for a complex to dissociate.
We formulate the problem for the fluid motion and
the solute transport in the regime where inertia and
advection can be neglected (i.e., we assume vanishing
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0
<latexit s ha1_base64="zAxs7AMu af621y/+U9CCkTCi+PU= ">AAAB6HicbVBNS8NAEJ 3Ur1q/qh69LBZBPJRECn osePHYgv2ANpTNdtKu3W zC7kYoob/AiwdFvPqTvP lv3LY5aOuDgcd7M8zMCx LBtXHdb6ewsbm1vVPcLe 3tHxwelY9P2jpOFcMWi0 WsugHVKLjEluFGYDdRSK NAYCeY3M39zhMqzWP5YK YJ+hEdSR5yRo2Vmu6gX HGr7gJknXg5qUCOxqD81 R/GLI1QGiao1j3PTYyfU WU4Ezgr9VONCWUTOsKep ZJGqP1sceiMXFhlSMJY2 ZKGLNTfExmNtJ5Gge2Mq BnrVW8u/uf1UhPe+hmXS WpQsuWiMBXExGT+NRlyh cyIqSWUKW5vJWxMFWXGZ lOyIXirL6+T9nXVc6tes 1apX+VxFOEMzuESPLiBO txDA1rAAOEZXuHNeXRen HfnY9lacPKZU/gD5/MH ceGMnA==</latexit><latexit s ha1_base64="zAxs7AMu af621y/+U9CCkTCi+PU= ">AAAB6HicbVBNS8NAEJ 3Ur1q/qh69LBZBPJRECn osePHYgv2ANpTNdtKu3W zC7kYoob/AiwdFvPqTvP lv3LY5aOuDgcd7M8zMCx LBtXHdb6ewsbm1vVPcLe 3tHxwelY9P2jpOFcMWi0 WsugHVKLjEluFGYDdRSK NAYCeY3M39zhMqzWP5YK YJ+hEdSR5yRo2Vmu6gX HGr7gJknXg5qUCOxqD81 R/GLI1QGiao1j3PTYyfU WU4Ezgr9VONCWUTOsKep ZJGqP1sceiMXFhlSMJY2 ZKGLNTfExmNtJ5Gge2Mq BnrVW8u/uf1UhPe+hmXS WpQsuWiMBXExGT+NRlyh cyIqSWUKW5vJWxMFWXGZ lOyIXirL6+T9nXVc6tes 1apX+VxFOEMzuESPLiBO txDA1rAAOEZXuHNeXRen HfnY9lacPKZU/gD5/MH ceGMnA==</latexit><latexit s ha1_base64="zAxs7AMu af621y/+U9CCkTCi+PU= ">AAAB6HicbVBNS8NAEJ 3Ur1q/qh69LBZBPJRECn osePHYgv2ANpTNdtKu3W zC7kYoob/AiwdFvPqTvP lv3LY5aOuDgcd7M8zMCx LBtXHdb6ewsbm1vVPcLe 3tHxwelY9P2jpOFcMWi0 WsugHVKLjEluFGYDdRSK NAYCeY3M39zhMqzWP5YK YJ+hEdSR5yRo2Vmu6gX HGr7gJknXg5qUCOxqD81 R/GLI1QGiao1j3PTYyfU WU4Ezgr9VONCWUTOsKep ZJGqP1sceiMXFhlSMJY2 ZKGLNTfExmNtJ5Gge2Mq BnrVW8u/uf1UhPe+hmXS WpQsuWiMBXExGT+NRlyh cyIqSWUKW5vJWxMFWXGZ lOyIXirL6+T9nXVc6tes 1apX+VxFOEMzuESPLiBO txDA1rAAOEZXuHNeXRen HfnY9lacPKZU/gD5/MH ceGMnA==</latexit><latexit s ha1_base64="zAxs7AMu af621y/+U9CCkTCi+PU= ">AAAB6HicbVBNS8NAEJ 3Ur1q/qh69LBZBPJRECn osePHYgv2ANpTNdtKu3W zC7kYoob/AiwdFvPqTvP lv3LY5aOuDgcd7M8zMCx LBtXHdb6ewsbm1vVPcLe 3tHxwelY9P2jpOFcMWi0 WsugHVKLjEluFGYDdRSK NAYCeY3M39zhMqzWP5YK YJ+hEdSR5yRo2Vmu6gX HGr7gJknXg5qUCOxqD81 R/GLI1QGiao1j3PTYyfU WU4Ezgr9VONCWUTOsKep ZJGqP1sceiMXFhlSMJY2 ZKGLNTfExmNtJ5Gge2Mq BnrVW8u/uf1UhPe+hmXS WpQsuWiMBXExGT+NRlyh cyIqSWUKW5vJWxMFWXGZ lOyIXirL6+T9nXVc6tes 1apX+VxFOEMzuESPLiBO txDA1rAAOEZXuHNeXRen HfnY9lacPKZU/gD5/MH ceGMnA==</latexit>
Regime I
<latexit s ha1_base64="J5rdyFVi 714ToV73lHcloXWAA5g= ">AAAB+HicbVDLSgNBEJ yNrxgfWfXoZTAIOYVdEf QY8KK3KOYByRJmJ73JkN kHM71iXPIlXjwo4tVP8e bfOEn2oIkFDUVVN91dfi KFRsf5tgpr6xubW8Xt0s 7u3n7ZPjhs6ThVHJo8lr Hq+EyDFBE0UaCETqKAhb 6Etj++mvntB1BaxNE9Th LwQjaMRCA4QyP17XIP4 RGzOxiKEOjNtG9XnJozB 10lbk4qJEejb3/1BjFPQ 4iQS6Z113US9DKmUHAJ0 1Iv1ZAwPmZD6BoasRC0l 80Pn9JTowxoECtTEdK5+ nsiY6HWk9A3nSHDkV72Z uJ/XjfF4NLLRJSkCBFfL ApSSTGmsxToQCjgKCeGM K6EuZXyEVOMo8mqZEJwl 19eJa2zmuvU3NvzSr2ax 1Ekx+SEVIlLLkidXJMGa RJOUvJMXsmb9WS9WO/W x6K1YOUzR+QPrM8fsNyT Ag==</latexit><latexit s ha1_base64="J5rdyFVi 714ToV73lHcloXWAA5g= ">AAAB+HicbVDLSgNBEJ yNrxgfWfXoZTAIOYVdEf QY8KK3KOYByRJmJ73JkN kHM71iXPIlXjwo4tVP8e bfOEn2oIkFDUVVN91dfi KFRsf5tgpr6xubW8Xt0s 7u3n7ZPjhs6ThVHJo8lr Hq+EyDFBE0UaCETqKAhb 6Etj++mvntB1BaxNE9Th LwQjaMRCA4QyP17XIP4 RGzOxiKEOjNtG9XnJozB 10lbk4qJEejb3/1BjFPQ 4iQS6Z113US9DKmUHAJ0 1Iv1ZAwPmZD6BoasRC0l 80Pn9JTowxoECtTEdK5+ nsiY6HWk9A3nSHDkV72Z uJ/XjfF4NLLRJSkCBFfL ApSSTGmsxToQCjgKCeGM K6EuZXyEVOMo8mqZEJwl 19eJa2zmuvU3NvzSr2ax 1Ekx+SEVIlLLkidXJMGa RJOUvJMXsmb9WS9WO/W x6K1YOUzR+QPrM8fsNyT Ag==</latexit><latexit s ha1_base64="J5rdyFVi 714ToV73lHcloXWAA5g= ">AAAB+HicbVDLSgNBEJ yNrxgfWfXoZTAIOYVdEf QY8KK3KOYByRJmJ73JkN kHM71iXPIlXjwo4tVP8e bfOEn2oIkFDUVVN91dfi KFRsf5tgpr6xubW8Xt0s 7u3n7ZPjhs6ThVHJo8lr Hq+EyDFBE0UaCETqKAhb 6Etj++mvntB1BaxNE9Th LwQjaMRCA4QyP17XIP4 RGzOxiKEOjNtG9XnJozB 10lbk4qJEejb3/1BjFPQ 4iQS6Z113US9DKmUHAJ0 1Iv1ZAwPmZD6BoasRC0l 80Pn9JTowxoECtTEdK5+ nsiY6HWk9A3nSHDkV72Z uJ/XjfF4NLLRJSkCBFfL ApSSTGmsxToQCjgKCeGM K6EuZXyEVOMo8mqZEJwl 19eJa2zmuvU3NvzSr2ax 1Ekx+SEVIlLLkidXJMGa RJOUvJMXsmb9WS9WO/W x6K1YOUzR+QPrM8fsNyT Ag==</latexit><latexit s ha1_base64="J5rdyFVi 714ToV73lHcloXWAA5g= ">AAAB+HicbVDLSgNBEJ yNrxgfWfXoZTAIOYVdEf QY8KK3KOYByRJmJ73JkN kHM71iXPIlXjwo4tVP8e bfOEn2oIkFDUVVN91dfi KFRsf5tgpr6xubW8Xt0s 7u3n7ZPjhs6ThVHJo8lr Hq+EyDFBE0UaCETqKAhb 6Etj++mvntB1BaxNE9Th LwQjaMRCA4QyP17XIP4 RGzOxiKEOjNtG9XnJozB 10lbk4qJEejb3/1BjFPQ 4iQS6Z113US9DKmUHAJ0 1Iv1ZAwPmZD6BoasRC0l 80Pn9JTowxoECtTEdK5+ nsiY6HWk9A3nSHDkV72Z uJ/XjfF4NLLRJSkCBFfL ApSSTGmsxToQCjgKCeGM K6EuZXyEVOMo8mqZEJwl 19eJa2zmuvU3NvzSr2ax 1Ekx+SEVIlLLkidXJMGa RJOUvJMXsmb9WS9WO/W x6K1YOUzR+QPrM8fsNyT Ag==</latexit>
2
<latexit sha1_base 64="Pq/VP59N1XYLytEqY9+Ygn7CwjY="> AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m KUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48a CIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq77 7RS2tnd294r7pYPDo+OT8ulZR8epYthmsYh VL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleS wfzCxBP6JjyUPOqLFSqzYsV9yquwTZJF5O KpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5 Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtq QhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3 fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllitt bCZtQRZmx2ZRsCN76y5ukU6t6btVr3VQabh 5HES7gEq7Bgzo04B6a0AYGCM/wCm/Oo/Pi vDsfq9aCk8+cwx84nz92t4yk</latexit><latexit sha1_base 64="Pq/VP59N1XYLytEqY9+Ygn7CwjY="> AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m KUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48a CIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq77 7RS2tnd294r7pYPDo+OT8ulZR8epYthmsYh VL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleS wfzCxBP6JjyUPOqLFSqzYsV9yquwTZJF5O KpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5 Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtq QhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3 fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllitt bCZtQRZmx2ZRsCN76y5ukU6t6btVr3VQabh 5HES7gEq7Bgzo04B6a0AYGCM/wCm/Oo/Pi vDsfq9aCk8+cwx84nz92t4yk</latexit><latexit sha1_base 64="Pq/VP59N1XYLytEqY9+Ygn7CwjY="> AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m KUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48a CIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq77 7RS2tnd294r7pYPDo+OT8ulZR8epYthmsYh VL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleS wfzCxBP6JjyUPOqLFSqzYsV9yquwTZJF5O KpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5 Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtq QhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3 fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllitt bCZtQRZmx2ZRsCN76y5ukU6t6btVr3VQabh 5HES7gEq7Bgzo04B6a0AYGCM/wCm/Oo/Pi vDsfq9aCk8+cwx84nz92t4yk</latexit><latexit sha1_base 64="Pq/VP59N1XYLytEqY9+Ygn7CwjY="> AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m KUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48a CIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq77 7RS2tnd294r7pYPDo+OT8ulZR8epYthmsYh VL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleS wfzCxBP6JjyUPOqLFSqzYsV9yquwTZJF5O KpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5 Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtq QhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3 fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllitt bCZtQRZmx2ZRsCN76y5ukU6t6btVr3VQabh 5HES7gEq7Bgzo04B6a0AYGCM/wCm/Oo/Pi vDsfq9aCk8+cwx84nz92t4yk</latexit>
1
<latexit sha1_base64="HLTzDD3N /lVeEDmey1oqj9Ssz04=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0G PBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MB VcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhj UOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZqeYNqza27C5B14hWkBgWag+pXf 5iwLEZpmKBa9zw3NUFOleFM4KzSzzSmlE3oCHuWShqjDvLFoTNyYZUhiRJlS xqyUH9P5DTWehqHtjOmZqxXvbn4n9fLTHQb5FymmUHJlouiTBCTkPnXZMgV MiOmllCmuL2VsDFVlBmbTcWG4K2+vE7aV3XPrXut61rDLeIowxmcwyV4cAMN uIcm+MAA4Rle4c15dF6cd+dj2VpyiplT+APn8wd1M4yj</latexit><latexit sha1_base64="HLTzDD3N /lVeEDmey1oqj9Ssz04=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0G PBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MB VcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhj UOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZqeYNqza27C5B14hWkBgWag+pXf 5iwLEZpmKBa9zw3NUFOleFM4KzSzzSmlE3oCHuWShqjDvLFoTNyYZUhiRJlS xqyUH9P5DTWehqHtjOmZqxXvbn4n9fLTHQb5FymmUHJlouiTBCTkPnXZMgV MiOmllCmuL2VsDFVlBmbTcWG4K2+vE7aV3XPrXut61rDLeIowxmcwyV4cAMN uIcm+MAA4Rle4c15dF6cd+dj2VpyiplT+APn8wd1M4yj</latexit><latexit sha1_base64="HLTzDD3N /lVeEDmey1oqj9Ssz04=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0G PBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MB VcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhj UOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZqeYNqza27C5B14hWkBgWag+pXf 5iwLEZpmKBa9zw3NUFOleFM4KzSzzSmlE3oCHuWShqjDvLFoTNyYZUhiRJlS xqyUH9P5DTWehqHtjOmZqxXvbn4n9fLTHQb5FymmUHJlouiTBCTkPnXZMgV MiOmllCmuL2VsDFVlBmbTcWG4K2+vE7aV3XPrXut61rDLeIowxmcwyV4cAMN uIcm+MAA4Rle4c15dF6cd+dj2VpyiplT+APn8wd1M4yj</latexit><latexit sha1_base64="HLTzDD3N /lVeEDmey1oqj9Ssz04=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0G PBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MB VcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhj UOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZqeYNqza27C5B14hWkBgWag+pXf 5iwLEZpmKBa9zw3NUFOleFM4KzSzzSmlE3oCHuWShqjDvLFoTNyYZUhiRJlS xqyUH9P5DTWehqHtjOmZqxXvbn4n9fLTHQb5FymmUHJlouiTBCTkPnXZMgV MiOmllCmuL2VsDFVlBmbTcWG4K2+vE7aV3XPrXut61rDLeIowxmcwyV4cAMN uIcm+MAA4Rle4c15dF6cd+dj2VpyiplT+APn8wd1M4yj</latexit>
1
<latexit sha1_b ase64="HLTzDD3N/lVeEDmey1oqj9S sz04=">AAAB6HicbVBNS8NAEJ3Ur1q /qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ +3azSbsboQS+gu8eFDEqz/Jm//GbZu Dtj4YeLw3w8y8MBVcG9f9dkobm1vbO +Xdyt7+weFR9fikrZNMMfRZIhLVDa lGwSX6hhuB3VQhjUOBnXByN/c7T6g0 T+SDmaYYxHQkecQZNVZqeYNqza27C5 B14hWkBgWag+pXf5iwLEZpmKBa9zw3 NUFOleFM4KzSzzSmlE3oCHuWShqjDv LFoTNyYZUhiRJlSxqyUH9P5DTWehq HtjOmZqxXvbn4n9fLTHQb5FymmUHJl ouiTBCTkPnXZMgVMiOmllCmuL2VsDF VlBmbTcWG4K2+vE7aV3XPrXut61rDL eIowxmcwyV4cAMNuIcm+MAA4Rle4c1 5dF6cd+dj2VpyiplT+APn8wd1M4yj< /latexit><latexit sha1_b ase64="HLTzDD3N/lVeEDmey1oqj9S sz04=">AAAB6HicbVBNS8NAEJ3Ur1q /qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ +3azSbsboQS+gu8eFDEqz/Jm//GbZu Dtj4YeLw3w8y8MBVcG9f9dkobm1vbO +Xdyt7+weFR9fikrZNMMfRZIhLVDa lGwSX6hhuB3VQhjUOBnXByN/c7T6g0 T+SDmaYYxHQkecQZNVZqeYNqza27C5 B14hWkBgWag+pXf5iwLEZpmKBa9zw3 NUFOleFM4KzSzzSmlE3oCHuWShqjDv LFoTNyYZUhiRJlSxqyUH9P5DTWehq HtjOmZqxXvbn4n9fLTHQb5FymmUHJl ouiTBCTkPnXZMgVMiOmllCmuL2VsDF VlBmbTcWG4K2+vE7aV3XPrXut61rDL eIowxmcwyV4cAMNuIcm+MAA4Rle4c1 5dF6cd+dj2VpyiplT+APn8wd1M4yj< /latexit><latexit sha1_b ase64="HLTzDD3N/lVeEDmey1oqj9S sz04=">AAAB6HicbVBNS8NAEJ3Ur1q /qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ +3azSbsboQS+gu8eFDEqz/Jm//GbZu Dtj4YeLw3w8y8MBVcG9f9dkobm1vbO +Xdyt7+weFR9fikrZNMMfRZIhLVDa lGwSX6hhuB3VQhjUOBnXByN/c7T6g0 T+SDmaYYxHQkecQZNVZqeYNqza27C5 B14hWkBgWag+pXf5iwLEZpmKBa9zw3 NUFOleFM4KzSzzSmlE3oCHuWShqjDv LFoTNyYZUhiRJlSxqyUH9P5DTWehq HtjOmZqxXvbn4n9fLTHQb5FymmUHJl ouiTBCTkPnXZMgVMiOmllCmuL2VsDF VlBmbTcWG4K2+vE7aV3XPrXut61rDL eIowxmcwyV4cAMNuIcm+MAA4Rle4c1 5dF6cd+dj2VpyiplT+APn8wd1M4yj< /latexit><latexit sha1_b ase64="HLTzDD3N/lVeEDmey1oqj9S sz04=">AAAB6HicbVBNS8NAEJ3Ur1q /qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ +3azSbsboQS+gu8eFDEqz/Jm//GbZu Dtj4YeLw3w8y8MBVcG9f9dkobm1vbO +Xdyt7+weFR9fikrZNMMfRZIhLVDa lGwSX6hhuB3VQhjUOBnXByN/c7T6g0 T+SDmaYYxHQkecQZNVZqeYNqza27C5 B14hWkBgWag+pXf5iwLEZpmKBa9zw3 NUFOleFM4KzSzzSmlE3oCHuWShqjDv LFoTNyYZUhiRJlSxqyUH9P5DTWehq HtjOmZqxXvbn4n9fLTHQb5FymmUHJl ouiTBCTkPnXZMgVMiOmllCmuL2VsDF VlBmbTcWG4K2+vE7aV3XPrXut61rDL eIowxmcwyV4cAMNuIcm+MAA4Rle4c1 5dF6cd+dj2VpyiplT+APn8wd1M4yj< /latexit>
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2<latexit sha1_base64 ="x899Que1ZtenwsVV37LDyouIsgU=">AAAB6Hic bVBNS8NAEJ3Ur1q/qh69LBZBPJSkCHosePHYgv2A NpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuD gcd7M8zMCxLBtXHdb6ewsbm1vVPcLe3tHxwelY9P 2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3M39 zhMqzWP5YKYJ+hEdSR5yRo2VmrVBueJW3QXIOvF yUoEcjUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qc aE8omdIQ9SyWNUPvZ4tAZubDKkISxsiUNWai/JzI aaT2NAtsZUTPWq95c/M/rpSa89TMuk9SgZMtFYSq Iicn8azLkCpkRU0soU9zeStiYKsqMzaZkQ/BWX14 n7VrVc6te87pSv8rjKMIZnMMleHADdbiHBrSAAcI zvMKb8+i8OO/Ox7K14OQzp/AHzucPdOmMng==</ latexit><latexit sha1_base64 ="x899Que1ZtenwsVV37LDyouIsgU=">AAAB6Hic bVBNS8NAEJ3Ur1q/qh69LBZBPJSkCHosePHYgv2A NpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuD gcd7M8zMCxLBtXHdb6ewsbm1vVPcLe3tHxwelY9P 2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3M39 zhMqzWP5YKYJ+hEdSR5yRo2VmrVBueJW3QXIOvF yUoEcjUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qc aE8omdIQ9SyWNUPvZ4tAZubDKkISxsiUNWai/JzI aaT2NAtsZUTPWq95c/M/rpSa89TMuk9SgZMtFYSq Iicn8azLkCpkRU0soU9zeStiYKsqMzaZkQ/BWX14 n7VrVc6te87pSv8rjKMIZnMMleHADdbiHBrSAAcI zvMKb8+i8OO/Ox7K14OQzp/AHzucPdOmMng==</ latexit><latexit sha1_base64 ="x899Que1ZtenwsVV37LDyouIsgU=">AAAB6Hic bVBNS8NAEJ3Ur1q/qh69LBZBPJSkCHosePHYgv2A NpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuD gcd7M8zMCxLBtXHdb6ewsbm1vVPcLe3tHxwelY9P 2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3M39 zhMqzWP5YKYJ+hEdSR5yRo2VmrVBueJW3QXIOvF yUoEcjUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qc aE8omdIQ9SyWNUPvZ4tAZubDKkISxsiUNWai/JzI aaT2NAtsZUTPWq95c/M/rpSa89TMuk9SgZMtFYSq Iicn8azLkCpkRU0soU9zeStiYKsqMzaZkQ/BWX14 n7VrVc6te87pSv8rjKMIZnMMleHADdbiHBrSAAcI zvMKb8+i8OO/Ox7K14OQzp/AHzucPdOmMng==</ latexit><latexit sha1_base64 ="x899Que1ZtenwsVV37LDyouIsgU=">AAAB6Hic bVBNS8NAEJ3Ur1q/qh69LBZBPJSkCHosePHYgv2A NpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuD gcd7M8zMCxLBtXHdb6ewsbm1vVPcLe3tHxwelY9P 2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3M39 zhMqzWP5YKYJ+hEdSR5yRo2VmrVBueJW3QXIOvF yUoEcjUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qc aE8omdIQ9SyWNUPvZ4tAZubDKkISxsiUNWai/JzI aaT2NAtsZUTPWq95c/M/rpSa89TMuk9SgZMtFYSq Iicn8azLkCpkRU0soU9zeStiYKsqMzaZkQ/BWX14 n7VrVc6te87pSv8rjKMIZnMMleHADdbiHBrSAAcI zvMKb8+i8OO/Ox7K14OQzp/AHzucPdOmMng==</ latexit>
1.5
<latexit sha1_base64 ="LNO35eTRXVuELnRJUA7yOGbDPnE=">AAAB6nic bVBNS8NAEJ3Ur1q/qh69LBZBPIREFD0WvHisaG2h DWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg 4PHeDDPzwlRwbTzv2ymtrK6tb5Q3K1vbO7t71f2D R51kimGTJSJR7ZBqFFxi03AjsJ0qpHEosBWObqZ+ 6wmV5ol8MOMUg5gOJI84o8ZK97572avWPNebgSw TvyA1KNDoVb+6/YRlMUrDBNW643upCXKqDGcCJ5V upjGlbEQH2LFU0hh1kM9OnZATq/RJlChb0pCZ+ns ip7HW4zi0nTE1Q73oTcX/vE5mousg5zLNDEo2XxR lgpiETP8mfa6QGTG2hDLF7a2EDamizNh0KjYEf/H lZfJ47vqe699d1OpnRRxlOIJjOAUfrqAOt9CAJjA YwDO8wpsjnBfn3fmYt5acYuYQ/sD5/AFT2o0U</ latexit><latexit sha1_base64 ="LNO35eTRXVuELnRJUA7yOGbDPnE=">AAAB6nic bVBNS8NAEJ3Ur1q/qh69LBZBPIREFD0WvHisaG2h DWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg 4PHeDDPzwlRwbTzv2ymtrK6tb5Q3K1vbO7t71f2D R51kimGTJSJR7ZBqFFxi03AjsJ0qpHEosBWObqZ+ 6wmV5ol8MOMUg5gOJI84o8ZK97572avWPNebgSw TvyA1KNDoVb+6/YRlMUrDBNW643upCXKqDGcCJ5V upjGlbEQH2LFU0hh1kM9OnZATq/RJlChb0pCZ+ns ip7HW4zi0nTE1Q73oTcX/vE5mousg5zLNDEo2XxR lgpiETP8mfa6QGTG2hDLF7a2EDamizNh0KjYEf/H lZfJ47vqe699d1OpnRRxlOIJjOAUfrqAOt9CAJjA YwDO8wpsjnBfn3fmYt5acYuYQ/sD5/AFT2o0U</ latexit><latexit sha1_base64 ="LNO35eTRXVuELnRJUA7yOGbDPnE=">AAAB6nic bVBNS8NAEJ3Ur1q/qh69LBZBPIREFD0WvHisaG2h DWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg 4PHeDDPzwlRwbTzv2ymtrK6tb5Q3K1vbO7t71f2D R51kimGTJSJR7ZBqFFxi03AjsJ0qpHEosBWObqZ+ 6wmV5ol8MOMUg5gOJI84o8ZK97572avWPNebgSw TvyA1KNDoVb+6/YRlMUrDBNW643upCXKqDGcCJ5V upjGlbEQH2LFU0hh1kM9OnZATq/RJlChb0pCZ+ns ip7HW4zi0nTE1Q73oTcX/vE5mousg5zLNDEo2XxR lgpiETP8mfa6QGTG2hDLF7a2EDamizNh0KjYEf/H lZfJ47vqe699d1OpnRRxlOIJjOAUfrqAOt9CAJjA YwDO8wpsjnBfn3fmYt5acYuYQ/sD5/AFT2o0U</ latexit><latexit sha1_base64 ="LNO35eTRXVuELnRJUA7yOGbDPnE=">AAAB6nic bVBNS8NAEJ3Ur1q/qh69LBZBPIREFD0WvHisaG2h DWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg 4PHeDDPzwlRwbTzv2ymtrK6tb5Q3K1vbO7t71f2D R51kimGTJSJR7ZBqFFxi03AjsJ0qpHEosBWObqZ+ 6wmV5ol8MOMUg5gOJI84o8ZK97572avWPNebgSw TvyA1KNDoVb+6/YRlMUrDBNW643upCXKqDGcCJ5V upjGlbEQH2LFU0hh1kM9OnZATq/RJlChb0pCZ+ns ip7HW4zi0nTE1Q73oTcX/vE5mousg5zLNDEo2XxR lgpiETP8mfa6QGTG2hDLF7a2EDamizNh0KjYEf/H lZfJ47vqe699d1OpnRRxlOIJjOAUfrqAOt9CAJjA YwDO8wpsjnBfn3fmYt5acYuYQ/sD5/AFT2o0U</ latexit>
1<latexit sha1_base64 ="IEonGXHy49ppXgvEL47vob36Bpo=">AAAB6Hic bVBNS8NAEJ3Ur1q/qh69LBZBPJRECnosePHYgv2A NpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuD gcd7M8zMCxLBtXHdb6ewsbm1vVPcLe3tHxwelY9P 2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3M39 zhMqzWP5YKYJ+hEdSR5yRo2Vmt6gXHGr7gJknXg 5qUCOxqD81R/GLI1QGiao1j3PTYyfUWU4Ezgr9VO NCWUTOsKepZJGqP1sceiMXFhlSMJY2ZKGLNTfExm NtJ5Gge2MqBnrVW8u/uf1UhPe+hmXSWpQsuWiMBX ExGT+NRlyhcyIqSWUKW5vJWxMFWXGZlOyIXirL6+ T9nXVc6tes1apX+VxFOEMzuESPLiBOtxDA1rAAOE ZXuHNeXRenHfnY9lacPKZU/gD5/MHc2WMnQ==</ latexit><latexit sha1_base64 ="IEonGXHy49ppXgvEL47vob36Bpo=">AAAB6Hic bVBNS8NAEJ3Ur1q/qh69LBZBPJRECnosePHYgv2A NpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuD gcd7M8zMCxLBtXHdb6ewsbm1vVPcLe3tHxwelY9P 2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3M39 zhMqzWP5YKYJ+hEdSR5yRo2Vmt6gXHGr7gJknXg 5qUCOxqD81R/GLI1QGiao1j3PTYyfUWU4Ezgr9VO NCWUTOsKepZJGqP1sceiMXFhlSMJY2ZKGLNTfExm NtJ5Gge2MqBnrVW8u/uf1UhPe+hmXSWpQsuWiMBX ExGT+NRlyhcyIqSWUKW5vJWxMFWXGZlOyIXirL6+ T9nXVc6tes1apX+VxFOEMzuESPLiBOtxDA1rAAOE ZXuHNeXRenHfnY9lacPKZU/gD5/MHc2WMnQ==</ latexit><latexit sha1_base64 ="IEonGXHy49ppXgvEL47vob36Bpo=">AAAB6Hic bVBNS8NAEJ3Ur1q/qh69LBZBPJRECnosePHYgv2A NpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuD gcd7M8zMCxLBtXHdb6ewsbm1vVPcLe3tHxwelY9P 2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3M39 zhMqzWP5YKYJ+hEdSR5yRo2Vmt6gXHGr7gJknXg 5qUCOxqD81R/GLI1QGiao1j3PTYyfUWU4Ezgr9VO NCWUTOsKepZJGqP1sceiMXFhlSMJY2ZKGLNTfExm NtJ5Gge2MqBnrVW8u/uf1UhPe+hmXSWpQsuWiMBX ExGT+NRlyhcyIqSWUKW5vJWxMFWXGZlOyIXirL6+ T9nXVc6tes1apX+VxFOEMzuESPLiBOtxDA1rAAOE ZXuHNeXRenHfnY9lacPKZU/gD5/MHc2WMnQ==</ latexit><latexit sha1_base64 ="IEonGXHy49ppXgvEL47vob36Bpo=">AAAB6Hic bVBNS8NAEJ3Ur1q/qh69LBZBPJRECnosePHYgv2A NpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuD gcd7M8zMCxLBtXHdb6ewsbm1vVPcLe3tHxwelY9P 2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3M39 zhMqzWP5YKYJ+hEdSR5yRo2Vmt6gXHGr7gJknXg 5qUCOxqD81R/GLI1QGiao1j3PTYyfUWU4Ezgr9VO NCWUTOsKepZJGqP1sceiMXFhlSMJY2ZKGLNTfExm NtJ5Gge2MqBnrVW8u/uf1UhPe+hmXSWpQsuWiMBX ExGT+NRlyhcyIqSWUKW5vJWxMFWXGZlOyIXirL6+ T9nXVc6tes1apX+VxFOEMzuESPLiBOtxDA1rAAOE ZXuHNeXRenHfnY9lacPKZU/gD5/MHc2WMnQ==</ latexit>
0.5
<latexit sha1_base64 ="frhtZ4Zi3aRbifB/N4baduUeEUA=">AAAB6nic bVBNS8NAEJ3Ur1q/qh69LBZBPIREFD0WvHisaG2h DWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg 4PHeDDPzwlRwbTzv2ymtrK6tb5Q3K1vbO7t71f2D R51kimGTJSJR7ZBqFFxi03AjsJ0qpHEosBWObqZ+ 6wmV5ol8MOMUg5gOJI84o8ZK95572avWPNebgSw TvyA1KNDoVb+6/YRlMUrDBNW643upCXKqDGcCJ5V upjGlbEQH2LFU0hh1kM9OnZATq/RJlChb0pCZ+ns ip7HW4zi0nTE1Q73oTcX/vE5mousg5zLNDEo2XxR lgpiETP8mfa6QGTG2hDLF7a2EDamizNh0KjYEf/H lZfJ47vqe699d1OpnRRxlOIJjOAUfrqAOt9CAJjA YwDO8wpsjnBfn3fmYt5acYuYQ/sD5/AFSVI0T</ latexit><latexit sha1_base64 ="frhtZ4Zi3aRbifB/N4baduUeEUA=">AAAB6nic bVBNS8NAEJ3Ur1q/qh69LBZBPIREFD0WvHisaG2h DWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg 4PHeDDPzwlRwbTzv2ymtrK6tb5Q3K1vbO7t71f2D R51kimGTJSJR7ZBqFFxi03AjsJ0qpHEosBWObqZ+ 6wmV5ol8MOMUg5gOJI84o8ZK95572avWPNebgSw TvyA1KNDoVb+6/YRlMUrDBNW643upCXKqDGcCJ5V upjGlbEQH2LFU0hh1kM9OnZATq/RJlChb0pCZ+ns ip7HW4zi0nTE1Q73oTcX/vE5mousg5zLNDEo2XxR lgpiETP8mfa6QGTG2hDLF7a2EDamizNh0KjYEf/H lZfJ47vqe699d1OpnRRxlOIJjOAUfrqAOt9CAJjA YwDO8wpsjnBfn3fmYt5acYuYQ/sD5/AFSVI0T</ latexit><latexit sha1_base64 ="frhtZ4Zi3aRbifB/N4baduUeEUA=">AAAB6nic bVBNS8NAEJ3Ur1q/qh69LBZBPIREFD0WvHisaG2h DWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg 4PHeDDPzwlRwbTzv2ymtrK6tb5Q3K1vbO7t71f2D R51kimGTJSJR7ZBqFFxi03AjsJ0qpHEosBWObqZ+ 6wmV5ol8MOMUg5gOJI84o8ZK95572avWPNebgSw TvyA1KNDoVb+6/YRlMUrDBNW643upCXKqDGcCJ5V upjGlbEQH2LFU0hh1kM9OnZATq/RJlChb0pCZ+ns ip7HW4zi0nTE1Q73oTcX/vE5mousg5zLNDEo2XxR lgpiETP8mfa6QGTG2hDLF7a2EDamizNh0KjYEf/H lZfJ47vqe699d1OpnRRxlOIJjOAUfrqAOt9CAJjA YwDO8wpsjnBfn3fmYt5acYuYQ/sD5/AFSVI0T</ latexit><latexit sha1_base64 ="frhtZ4Zi3aRbifB/N4baduUeEUA=">AAAB6nic bVBNS8NAEJ3Ur1q/qh69LBZBPIREFD0WvHisaG2h DWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg 4PHeDDPzwlRwbTzv2ymtrK6tb5Q3K1vbO7t71f2D R51kimGTJSJR7ZBqFFxi03AjsJ0qpHEosBWObqZ+ 6wmV5ol8MOMUg5gOJI84o8ZK95572avWPNebgSw TvyA1KNDoVb+6/YRlMUrDBNW643upCXKqDGcCJ5V upjGlbEQH2LFU0hh1kM9OnZATq/RJlChb0pCZ+ns ip7HW4zi0nTE1Q73oTcX/vE5mousg5zLNDEo2XxR lgpiETP8mfa6QGTG2hDLF7a2EDamizNh0KjYEf/H lZfJ47vqe699d1OpnRRxlOIJjOAUfrqAOt9CAJjA YwDO8wpsjnBfn3fmYt5acYuYQ/sD5/AFSVI0T</ latexit>
0
<latexit sha1_base64 ="zAxs7AMuaf621y/+U9CCkTCi+PU=">AAAB6Hic bVBNS8NAEJ3Ur1q/qh69LBZBPJRECnosePHYgv2A NpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuD gcd7M8zMCxLBtXHdb6ewsbm1vVPcLe3tHxwelY9P 2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3M39 zhMqzWP5YKYJ+hEdSR5yRo2Vmu6gXHGr7gJknXg 5qUCOxqD81R/GLI1QGiao1j3PTYyfUWU4Ezgr9VO NCWUTOsKepZJGqP1sceiMXFhlSMJY2ZKGLNTfExm NtJ5Gge2MqBnrVW8u/uf1UhPe+hmXSWpQsuWiMBX ExGT+NRlyhcyIqSWUKW5vJWxMFWXGZlOyIXirL6+ T9nXVc6tes1apX+VxFOEMzuESPLiBOtxDA1rAAOE ZXuHNeXRenHfnY9lacPKZU/gD5/MHceGMnA==</ latexit><latexit sha1_base64 ="zAxs7AMuaf621y/+U9CCkTCi+PU=">AAAB6Hic bVBNS8NAEJ3Ur1q/qh69LBZBPJRECnosePHYgv2A NpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuD gcd7M8zMCxLBtXHdb6ewsbm1vVPcLe3tHxwelY9P 2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3M39 zhMqzWP5YKYJ+hEdSR5yRo2Vmu6gXHGr7gJknXg 5qUCOxqD81R/GLI1QGiao1j3PTYyfUWU4Ezgr9VO NCWUTOsKepZJGqP1sceiMXFhlSMJY2ZKGLNTfExm NtJ5Gge2MqBnrVW8u/uf1UhPe+hmXSWpQsuWiMBX ExGT+NRlyhcyIqSWUKW5vJWxMFWXGZlOyIXirL6+ T9nXVc6tes1apX+VxFOEMzuESPLiBOtxDA1rAAOE ZXuHNeXRenHfnY9lacPKZU/gD5/MHceGMnA==</ latexit><latexit sha1_base64 ="zAxs7AMuaf621y/+U9CCkTCi+PU=">AAAB6Hic bVBNS8NAEJ3Ur1q/qh69LBZBPJRECnosePHYgv2A NpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuD gcd7M8zMCxLBtXHdb6ewsbm1vVPcLe3tHxwelY9P 2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3M39 zhMqzWP5YKYJ+hEdSR5yRo2Vmu6gXHGr7gJknXg 5qUCOxqD81R/GLI1QGiao1j3PTYyfUWU4Ezgr9VO NCWUTOsKepZJGqP1sceiMXFhlSMJY2ZKGLNTfExm NtJ5Gge2MqBnrVW8u/uf1UhPe+hmXSWpQsuWiMBX ExGT+NRlyhcyIqSWUKW5vJWxMFWXGZlOyIXirL6+ T9nXVc6tes1apX+VxFOEMzuESPLiBOtxDA1rAAOE ZXuHNeXRenHfnY9lacPKZU/gD5/MHceGMnA==</ latexit><latexit sha1_base64 ="zAxs7AMuaf621y/+U9CCkTCi+PU=">AAAB6Hic bVBNS8NAEJ3Ur1q/qh69LBZBPJRECnosePHYgv2A NpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuD gcd7M8zMCxLBtXHdb6ewsbm1vVPcLe3tHxwelY9P 2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3M39 zhMqzWP5YKYJ+hEdSR5yRo2Vmu6gXHGr7gJknXg 5qUCOxqD81R/GLI1QGiao1j3PTYyfUWU4Ezgr9VO NCWUTOsKepZJGqP1sceiMXFhlSMJY2ZKGLNTfExm NtJ5Gge2MqBnrVW8u/uf1UhPe+hmXSWpQsuWiMBX ExGT+NRlyhcyIqSWUKW5vJWxMFWXGZlOyIXirL6+ T9nXVc6tes1apX+VxFOEMzuESPLiBOtxDA1rAAOE ZXuHNeXRenHfnY9lacPKZU/gD5/MHceGMnA==</ latexit>
Regime II
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<latexit sha1_base64="zAxs7AMuaf621y/+U9 CCkTCi+PU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBPJRECnosePHYgv2ANpTNdtKu3WzC7kYoob/A iwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsbm1vVPcLe3tHxwelY9P2jpOFcMWi0WsugHVKLjE luFGYDdRSKNAYCeY3M39zhMqzWP5YKYJ+hEdSR5yRo2Vmu6gXHGr7gJknXg5qUCOxqD81R/GLI1QGia o1j3PTYyfUWU4Ezgr9VONCWUTOsKepZJGqP1sceiMXFhlSMJY2ZKGLNTfExmNtJ5Gge2MqBnrVW8u/uf 1UhPe+hmXSWpQsuWiMBXExGT+NRlyhcyIqSWUKW5vJWxMFWXGZlOyIXirL6+T9nXVc6tes1apX+VxFOE MzuESPLiBOtxDA1rAAOEZXuHNeXRenHfnY9lacPKZU/gD5/MHceGMnA==</latexit><latexit sha1_base64="zAxs7AMuaf621y/+U9 CCkTCi+PU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBPJRECnosePHYgv2ANpTNdtKu3WzC7kYoob/A iwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsbm1vVPcLe3tHxwelY9P2jpOFcMWi0WsugHVKLjE luFGYDdRSKNAYCeY3M39zhMqzWP5YKYJ+hEdSR5yRo2Vmu6gXHGr7gJknXg5qUCOxqD81R/GLI1QGia o1j3PTYyfUWU4Ezgr9VONCWUTOsKepZJGqP1sceiMXFhlSMJY2ZKGLNTfExmNtJ5Gge2MqBnrVW8u/uf 1UhPe+hmXSWpQsuWiMBXExGT+NRlyhcyIqSWUKW5vJWxMFWXGZlOyIXirL6+T9nXVc6tes1apX+VxFOE MzuESPLiBOtxDA1rAAOEZXuHNeXRenHfnY9lacPKZU/gD5/MHceGMnA==</latexit><latexit sha1_base64="zAxs7AMuaf621y/+U9 CCkTCi+PU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBPJRECnosePHYgv2ANpTNdtKu3WzC7kYoob/A iwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsbm1vVPcLe3tHxwelY9P2jpOFcMWi0WsugHVKLjE luFGYDdRSKNAYCeY3M39zhMqzWP5YKYJ+hEdSR5yRo2Vmu6gXHGr7gJknXg5qUCOxqD81R/GLI1QGia o1j3PTYyfUWU4Ezgr9VONCWUTOsKepZJGqP1sceiMXFhlSMJY2ZKGLNTfExmNtJ5Gge2MqBnrVW8u/uf 1UhPe+hmXSWpQsuWiMBXExGT+NRlyhcyIqSWUKW5vJWxMFWXGZlOyIXirL6+T9nXVc6tes1apX+VxFOE MzuESPLiBOtxDA1rAAOEZXuHNeXRenHfnY9lacPKZU/gD5/MHceGMnA==</latexit><latexit sha1_base64="zAxs7AMuaf621y/+U9 CCkTCi+PU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBPJRECnosePHYgv2ANpTNdtKu3WzC7kYoob/A iwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsbm1vVPcLe3tHxwelY9P2jpOFcMWi0WsugHVKLjE luFGYDdRSKNAYCeY3M39zhMqzWP5YKYJ+hEdSR5yRo2Vmu6gXHGr7gJknXg5qUCOxqD81R/GLI1QGia o1j3PTYyfUWU4Ezgr9VONCWUTOsKepZJGqP1sceiMXFhlSMJY2ZKGLNTfExmNtJ5Gge2MqBnrVW8u/uf 1UhPe+hmXSWpQsuWiMBXExGT+NRlyhcyIqSWUKW5vJWxMFWXGZlOyIXirL6+T9nXVc6tes1apX+VxFOE MzuESPLiBOtxDA1rAAOEZXuHNeXRenHfnY9lacPKZU/gD5/MHceGMnA==</latexit>
 0.2
<latexit sha1_base64="3TqrtWp4ifAFu0a8vX N/lpOn1ro=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBBENSCnosePFYwX5AG8pmu2mX7m7C7kYooX/B iwdFvPqHvPlv3LQ5aOuDgcd7M8zMCxPOtPG8b6e0sbm1vVPereztHxweVY9POjpOFaFtEvNY9UKsKWeS tg0znPYSRbEIOe2G07vc7z5RpVksH80soYHAY8kiRrDJpWvPrQ+rNc/1FkDrxC9IDQq0htWvwSgmqaD SEI617vteYoIMK8MIp/PKINU0wWSKx7RvqcSC6iBb3DpHF1YZoShWtqRBC/X3RIaF1jMR2k6BzUSvern 4n9dPTXQbZEwmqaGSLBdFKUcmRvnjaMQUJYbPLMFEMXsrIhOsMDE2nooNwV99eZ106q7vuf5Do9a8KuI owxmcwyX4cANNuIcWtIHABJ7hFd4c4bw4787HsrXkFDOn8AfO5w+3a41H</latexit><latexit sha1_base64="3TqrtWp4ifAFu0a8vX N/lpOn1ro=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBBENSCnosePFYwX5AG8pmu2mX7m7C7kYooX/B iwdFvPqHvPlv3LQ5aOuDgcd7M8zMCxPOtPG8b6e0sbm1vVPereztHxweVY9POjpOFaFtEvNY9UKsKWeS tg0znPYSRbEIOe2G07vc7z5RpVksH80soYHAY8kiRrDJpWvPrQ+rNc/1FkDrxC9IDQq0htWvwSgmqaD SEI617vteYoIMK8MIp/PKINU0wWSKx7RvqcSC6iBb3DpHF1YZoShWtqRBC/X3RIaF1jMR2k6BzUSvern 4n9dPTXQbZEwmqaGSLBdFKUcmRvnjaMQUJYbPLMFEMXsrIhOsMDE2nooNwV99eZ106q7vuf5Do9a8KuI owxmcwyX4cANNuIcWtIHABJ7hFd4c4bw4787HsrXkFDOn8AfO5w+3a41H</latexit><latexit sha1_base64="3TqrtWp4ifAFu0a8vX N/lpOn1ro=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBBENSCnosePFYwX5AG8pmu2mX7m7C7kYooX/B iwdFvPqHvPlv3LQ5aOuDgcd7M8zMCxPOtPG8b6e0sbm1vVPereztHxweVY9POjpOFaFtEvNY9UKsKWeS tg0znPYSRbEIOe2G07vc7z5RpVksH80soYHAY8kiRrDJpWvPrQ+rNc/1FkDrxC9IDQq0htWvwSgmqaD SEI617vteYoIMK8MIp/PKINU0wWSKx7RvqcSC6iBb3DpHF1YZoShWtqRBC/X3RIaF1jMR2k6BzUSvern 4n9dPTXQbZEwmqaGSLBdFKUcmRvnjaMQUJYbPLMFEMXsrIhOsMDE2nooNwV99eZ106q7vuf5Do9a8KuI owxmcwyX4cANNuIcWtIHABJ7hFd4c4bw4787HsrXkFDOn8AfO5w+3a41H</latexit><latexit sha1_base64="3TqrtWp4ifAFu0a8vX N/lpOn1ro=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBBENSCnosePFYwX5AG8pmu2mX7m7C7kYooX/B iwdFvPqHvPlv3LQ5aOuDgcd7M8zMCxPOtPG8b6e0sbm1vVPereztHxweVY9POjpOFaFtEvNY9UKsKWeS tg0znPYSRbEIOe2G07vc7z5RpVksH80soYHAY8kiRrDJpWvPrQ+rNc/1FkDrxC9IDQq0htWvwSgmqaD SEI617vteYoIMK8MIp/PKINU0wWSKx7RvqcSC6iBb3DpHF1YZoShWtqRBC/X3RIaF1jMR2k6BzUSvern 4n9dPTXQbZEwmqaGSLBdFKUcmRvnjaMQUJYbPLMFEMXsrIhOsMDE2nooNwV99eZ106q7vuf5Do9a8KuI owxmcwyX4cANNuIcWtIHABJ7hFd4c4bw4787HsrXkFDOn8AfO5w+3a41H</latexit>
Regime III
<latexit sha1_base64="7fIJInXyInXiZK4nfB GE5DFusOY=">AAAB+nicbVDLTgJBEJzFF+Jr0aOXicSEE9k1Jnok8SI3NPJIYENmhwYmzD4y06uSlU/x 4kFjvPol3vwbB9iDgpV0UqnqTneXH0uh0XG+rdza+sbmVn67sLO7t39gFw+bOkoUhwaPZKTaPtMgRQgN FCihHStggS+h5Y+vZn7rHpQWUXiHkxi8gA1DMRCcoZF6drGL8IjpLQxFALRWq017dsmpOHPQVeJmpEQ y1Hv2V7cf8SSAELlkWndcJ0YvZQoFlzAtdBMNMeNjNoSOoSELQHvp/PQpPTVKnw4iZSpEOld/T6Qs0Ho S+KYzYDjSy95M/M/rJDi49FIRxglCyBeLBomkGNFZDrQvFHCUE0MYV8LcSvmIKcbRpFUwIbjLL6+S5ln FdSruzXmpWs7iyJNjckLKxCUXpEquSZ00CCcP5Jm8kjfryXqx3q2PRWvOymaOyB9Ynz/kCpOo</late xit><latexit sha1_base64="7fIJInXyInXiZK4nfB GE5DFusOY=">AAAB+nicbVDLTgJBEJzFF+Jr0aOXicSEE9k1Jnok8SI3NPJIYENmhwYmzD4y06uSlU/x 4kFjvPol3vwbB9iDgpV0UqnqTneXH0uh0XG+rdza+sbmVn67sLO7t39gFw+bOkoUhwaPZKTaPtMgRQgN FCihHStggS+h5Y+vZn7rHpQWUXiHkxi8gA1DMRCcoZF6drGL8IjpLQxFALRWq017dsmpOHPQVeJmpEQ y1Hv2V7cf8SSAELlkWndcJ0YvZQoFlzAtdBMNMeNjNoSOoSELQHvp/PQpPTVKnw4iZSpEOld/T6Qs0Ho S+KYzYDjSy95M/M/rJDi49FIRxglCyBeLBomkGNFZDrQvFHCUE0MYV8LcSvmIKcbRpFUwIbjLL6+S5ln FdSruzXmpWs7iyJNjckLKxCUXpEquSZ00CCcP5Jm8kjfryXqx3q2PRWvOymaOyB9Ynz/kCpOo</late xit><latexit sha1_base64="7fIJInXyInXiZK4nfB GE5DFusOY=">AAAB+nicbVDLTgJBEJzFF+Jr0aOXicSEE9k1Jnok8SI3NPJIYENmhwYmzD4y06uSlU/x 4kFjvPol3vwbB9iDgpV0UqnqTneXH0uh0XG+rdza+sbmVn67sLO7t39gFw+bOkoUhwaPZKTaPtMgRQgN FCihHStggS+h5Y+vZn7rHpQWUXiHkxi8gA1DMRCcoZF6drGL8IjpLQxFALRWq017dsmpOHPQVeJmpEQ y1Hv2V7cf8SSAELlkWndcJ0YvZQoFlzAtdBMNMeNjNoSOoSELQHvp/PQpPTVKnw4iZSpEOld/T6Qs0Ho S+KYzYDjSy95M/M/rJDi49FIRxglCyBeLBomkGNFZDrQvFHCUE0MYV8LcSvmIKcbRpFUwIbjLL6+S5ln FdSruzXmpWs7iyJNjckLKxCUXpEquSZ00CCcP5Jm8kjfryXqx3q2PRWvOymaOyB9Ynz/kCpOo</late xit><latexit sha1_base64="7fIJInXyInXiZK4nfB GE5DFusOY=">AAAB+nicbVDLTgJBEJzFF+Jr0aOXicSEE9k1Jnok8SI3NPJIYENmhwYmzD4y06uSlU/x 4kFjvPol3vwbB9iDgpV0UqnqTneXH0uh0XG+rdza+sbmVn67sLO7t39gFw+bOkoUhwaPZKTaPtMgRQgN FCihHStggS+h5Y+vZn7rHpQWUXiHkxi8gA1DMRCcoZF6drGL8IjpLQxFALRWq017dsmpOHPQVeJmpEQ y1Hv2V7cf8SSAELlkWndcJ0YvZQoFlzAtdBMNMeNjNoSOoSELQHvp/PQpPTVKnw4iZSpEOld/T6Qs0Ho S+KYzYDjSy95M/M/rJDi49FIRxglCyBeLBomkGNFZDrQvFHCUE0MYV8LcSvmIKcbRpFUwIbjLL6+S5ln FdSruzXmpWs7iyJNjckLKxCUXpEquSZ00CCcP5Jm8kjfryXqx3q2PRWvOymaOyB9Ynz/kCpOo</late xit>
0.2
<latexit sha1_base64="+vLxM8+dSe9hOC0xyO 9GKoOPYMg=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSKIh5AUQY8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8 eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG8/7dtbWNza3tks75d29/YPDytFxSyeZYthkiUhUJ6QaBZfY NNwI7KQKaRwKbIfj25nffkKleSIfzSTFIKZDySPOqLHSg+fW+pWq53pzkFXiF6QKBRr9yldvkLAsRmm YoFp3fS81QU6V4UzgtNzLNKaUjekQu5ZKGqMO8vmpU3JulQGJEmVLGjJXf0/kNNZ6Eoe2M6ZmpJe9mfi f181MdBPkXKaZQckWi6JMEJOQ2d9kwBUyIyaWUKa4vZWwEVWUGZtO2YbgL7+8Slo11/dc//6qWr8s4ij BKZzBBfhwDXW4gwY0gcEQnuEV3hzhvDjvzseidc0pZk7gD5zPH03IjRA=</latexit><latexit sha1_base64="+vLxM8+dSe9hOC0xyO 9GKoOPYMg=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSKIh5AUQY8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8 eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG8/7dtbWNza3tks75d29/YPDytFxSyeZYthkiUhUJ6QaBZfY NNwI7KQKaRwKbIfj25nffkKleSIfzSTFIKZDySPOqLHSg+fW+pWq53pzkFXiF6QKBRr9yldvkLAsRmm YoFp3fS81QU6V4UzgtNzLNKaUjekQu5ZKGqMO8vmpU3JulQGJEmVLGjJXf0/kNNZ6Eoe2M6ZmpJe9mfi f181MdBPkXKaZQckWi6JMEJOQ2d9kwBUyIyaWUKa4vZWwEVWUGZtO2YbgL7+8Slo11/dc//6qWr8s4ij BKZzBBfhwDXW4gwY0gcEQnuEV3hzhvDjvzseidc0pZk7gD5zPH03IjRA=</latexit><latexit sha1_base64="+vLxM8+dSe9hOC0xyO 9GKoOPYMg=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSKIh5AUQY8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8 eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG8/7dtbWNza3tks75d29/YPDytFxSyeZYthkiUhUJ6QaBZfY NNwI7KQKaRwKbIfj25nffkKleSIfzSTFIKZDySPOqLHSg+fW+pWq53pzkFXiF6QKBRr9yldvkLAsRmm YoFp3fS81QU6V4UzgtNzLNKaUjekQu5ZKGqMO8vmpU3JulQGJEmVLGjJXf0/kNNZ6Eoe2M6ZmpJe9mfi f181MdBPkXKaZQckWi6JMEJOQ2d9kwBUyIyaWUKa4vZWwEVWUGZtO2YbgL7+8Slo11/dc//6qWr8s4ij BKZzBBfhwDXW4gwY0gcEQnuEV3hzhvDjvzseidc0pZk7gD5zPH03IjRA=</latexit><latexit sha1_base64="+vLxM8+dSe9hOC0xyO 9GKoOPYMg=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSKIh5AUQY8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8 eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG8/7dtbWNza3tks75d29/YPDytFxSyeZYthkiUhUJ6QaBZfY NNwI7KQKaRwKbIfj25nffkKleSIfzSTFIKZDySPOqLHSg+fW+pWq53pzkFXiF6QKBRr9yldvkLAsRmm YoFp3fS81QU6V4UzgtNzLNKaUjekQu5ZKGqMO8vmpU3JulQGJEmVLGjJXf0/kNNZ6Eoe2M6ZmpJe9mfi f181MdBPkXKaZQckWi6JMEJOQ2d9kwBUyIyaWUKa4vZWwEVWUGZtO2YbgL7+8Slo11/dc//6qWr8s4ij BKZzBBfhwDXW4gwY0gcEQnuEV3hzhvDjvzseidc0pZk7gD5zPH03IjRA=</latexit>
1
<latexit sha1_base64="HLTzDD3N/lVeEDmey1oqj9Ssz04=">AAAB6Hic bVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fi krZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZqeYNqza27C5B14hWkBgWag+pXf5iwLEZpmKBa9zw3NUFOleFM4KzSzzS mlE3oCHuWShqjDvLFoTNyYZUhiRJlSxqyUH9P5DTWehqHtjOmZqxXvbn4n9fLTHQb5FymmUHJlouiTBCTkPnXZMgVMiOmllCmuL2VsDFVlBmbTcWG4K2+vE 7aV3XPrXut61rDLeIowxmcwyV4cAMNuIcm+MAA4Rle4c15dF6cd+dj2VpyiplT+APn8wd1M4yj</latexit><latexit sha1_base64="HLTzDD3N/lVeEDmey1oqj9Ssz04=">AAAB6Hic bVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fi krZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZqeYNqza27C5B14hWkBgWag+pXf5iwLEZpmKBa9zw3NUFOleFM4KzSzzS mlE3oCHuWShqjDvLFoTNyYZUhiRJlSxqyUH9P5DTWehqHtjOmZqxXvbn4n9fLTHQb5FymmUHJlouiTBCTkPnXZMgVMiOmllCmuL2VsDFVlBmbTcWG4K2+vE 7aV3XPrXut61rDLeIowxmcwyV4cAMNuIcm+MAA4Rle4c15dF6cd+dj2VpyiplT+APn8wd1M4yj</latexit><latexit sha1_base64="HLTzDD3N/lVeEDmey1oqj9Ssz04=">AAAB6Hic bVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fi krZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZqeYNqza27C5B14hWkBgWag+pXf5iwLEZpmKBa9zw3NUFOleFM4KzSzzS mlE3oCHuWShqjDvLFoTNyYZUhiRJlSxqyUH9P5DTWehqHtjOmZqxXvbn4n9fLTHQb5FymmUHJlouiTBCTkPnXZMgVMiOmllCmuL2VsDFVlBmbTcWG4K2+vE 7aV3XPrXut61rDLeIowxmcwyV4cAMNuIcm+MAA4Rle4c15dF6cd+dj2VpyiplT+APn8wd1M4yj</latexit><latexit sha1_base64="HLTzDD3N/lVeEDmey1oqj9Ssz04=">AAAB6Hic bVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fi krZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZqeYNqza27C5B14hWkBgWag+pXf5iwLEZpmKBa9zw3NUFOleFM4KzSzzS mlE3oCHuWShqjDvLFoTNyYZUhiRJlSxqyUH9P5DTWehqHtjOmZqxXvbn4n9fLTHQb5FymmUHJlouiTBCTkPnXZMgVMiOmllCmuL2VsDFVlBmbTcWG4K2+vE 7aV3XPrXut61rDLeIowxmcwyV4cAMNuIcm+MAA4Rle4c15dF6cd+dj2VpyiplT+APn8wd1M4yj</latexit>
1
<latexit sha1_base64="HLTzDD3N/lVeEDmey1oqj9Ssz04=">AAAB6Hic bVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fi krZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZqeYNqza27C5B14hWkBgWag+pXf5iwLEZpmKBa9zw3NUFOleFM4KzSzzS mlE3oCHuWShqjDvLFoTNyYZUhiRJlSxqyUH9P5DTWehqHtjOmZqxXvbn4n9fLTHQb5FymmUHJlouiTBCTkPnXZMgVMiOmllCmuL2VsDFVlBmbTcWG4K2+vE 7aV3XPrXut61rDLeIowxmcwyV4cAMNuIcm+MAA4Rle4c15dF6cd+dj2VpyiplT+APn8wd1M4yj</latexit><latexit sha1_base64="HLTzDD3N/lVeEDmey1oqj9Ssz04=">AAAB6Hic bVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fi krZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZqeYNqza27C5B14hWkBgWag+pXf5iwLEZpmKBa9zw3NUFOleFM4KzSzzS mlE3oCHuWShqjDvLFoTNyYZUhiRJlSxqyUH9P5DTWehqHtjOmZqxXvbn4n9fLTHQb5FymmUHJlouiTBCTkPnXZMgVMiOmllCmuL2VsDFVlBmbTcWG4K2+vE 7aV3XPrXut61rDLeIowxmcwyV4cAMNuIcm+MAA4Rle4c15dF6cd+dj2VpyiplT+APn8wd1M4yj</latexit><latexit sha1_base64="HLTzDD3N/lVeEDmey1oqj9Ssz04=">AAAB6Hic bVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fi krZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZqeYNqza27C5B14hWkBgWag+pXf5iwLEZpmKBa9zw3NUFOleFM4KzSzzS mlE3oCHuWShqjDvLFoTNyYZUhiRJlSxqyUH9P5DTWehqHtjOmZqxXvbn4n9fLTHQb5FymmUHJlouiTBCTkPnXZMgVMiOmllCmuL2VsDFVlBmbTcWG4K2+vE 7aV3XPrXut61rDLeIowxmcwyV4cAMNuIcm+MAA4Rle4c15dF6cd+dj2VpyiplT+APn8wd1M4yj</latexit><latexit sha1_base64="HLTzDD3N/lVeEDmey1oqj9Ssz04=">AAAB6Hic bVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fi krZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZqeYNqza27C5B14hWkBgWag+pXf5iwLEZpmKBa9zw3NUFOleFM4KzSzzS mlE3oCHuWShqjDvLFoTNyYZUhiRJlSxqyUH9P5DTWehqHtjOmZqxXvbn4n9fLTHQb5FymmUHJlouiTBCTkPnXZMgVMiOmllCmuL2VsDFVlBmbTcWG4K2+vE 7aV3XPrXut61rDLeIowxmcwyV4cAMNuIcm+MAA4Rle4c15dF6cd+dj2VpyiplT+APn8wd1M4yj</latexit>
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0.5
<latexit sha1_base64="frhtZ4Zi3aRbifB/N4 baduUeEUA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBPIREFD0WvHisaG2hDWWznbRLN5uwuxFK6E/w 4kERr/4ib/4bt20O2vpg4PHeDDPzwlRwbTzv2ymtrK6tb5Q3K1vbO7t71f2DR51kimGTJSJR7ZBqFFxi 03AjsJ0qpHEosBWObqZ+6wmV5ol8MOMUg5gOJI84o8ZK95572avWPNebgSwTvyA1KNDoVb+6/YRlMUr DBNW643upCXKqDGcCJ5VupjGlbEQH2LFU0hh1kM9OnZATq/RJlChb0pCZ+nsip7HW4zi0nTE1Q73oTcX /vE5mousg5zLNDEo2XxRlgpiETP8mfa6QGTG2hDLF7a2EDamizNh0KjYEf/HlZfJ47vqe699d1OpnRRx lOIJjOAUfrqAOt9CAJjAYwDO8wpsjnBfn3fmYt5acYuYQ/sD5/AFSVI0T</latexit><latexit sha1_base64="frhtZ4Zi3aRbifB/N4 baduUeEUA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBPIREFD0WvHisaG2hDWWznbRLN5uwuxFK6E/w 4kERr/4ib/4bt20O2vpg4PHeDDPzwlRwbTzv2ymtrK6tb5Q3K1vbO7t71f2DR51kimGTJSJR7ZBqFFxi 03AjsJ0qpHEosBWObqZ+6wmV5ol8MOMUg5gOJI84o8ZK95572avWPNebgSwTvyA1KNDoVb+6/YRlMUr DBNW643upCXKqDGcCJ5VupjGlbEQH2LFU0hh1kM9OnZATq/RJlChb0pCZ+nsip7HW4zi0nTE1Q73oTcX /vE5mousg5zLNDEo2XxRlgpiETP8mfa6QGTG2hDLF7a2EDamizNh0KjYEf/HlZfJ47vqe699d1OpnRRx lOIJjOAUfrqAOt9CAJjAYwDO8wpsjnBfn3fmYt5acYuYQ/sD5/AFSVI0T</latexit><latexit sha1_base64="frhtZ4Zi3aRbifB/N4 baduUeEUA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBPIREFD0WvHisaG2hDWWznbRLN5uwuxFK6E/w 4kERr/4ib/4bt20O2vpg4PHeDDPzwlRwbTzv2ymtrK6tb5Q3K1vbO7t71f2DR51kimGTJSJR7ZBqFFxi 03AjsJ0qpHEosBWObqZ+6wmV5ol8MOMUg5gOJI84o8ZK95572avWPNebgSwTvyA1KNDoVb+6/YRlMUr DBNW643upCXKqDGcCJ5VupjGlbEQH2LFU0hh1kM9OnZATq/RJlChb0pCZ+nsip7HW4zi0nTE1Q73oTcX /vE5mousg5zLNDEo2XxRlgpiETP8mfa6QGTG2hDLF7a2EDamizNh0KjYEf/HlZfJ47vqe699d1OpnRRx lOIJjOAUfrqAOt9CAJjAYwDO8wpsjnBfn3fmYt5acYuYQ/sD5/AFSVI0T</latexit><latexit sha1_base64="frhtZ4Zi3aRbifB/N4 baduUeEUA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBPIREFD0WvHisaG2hDWWznbRLN5uwuxFK6E/w 4kERr/4ib/4bt20O2vpg4PHeDDPzwlRwbTzv2ymtrK6tb5Q3K1vbO7t71f2DR51kimGTJSJR7ZBqFFxi 03AjsJ0qpHEosBWObqZ+6wmV5ol8MOMUg5gOJI84o8ZK95572avWPNebgSwTvyA1KNDoVb+6/YRlMUr DBNW643upCXKqDGcCJ5VupjGlbEQH2LFU0hh1kM9OnZATq/RJlChb0pCZ+nsip7HW4zi0nTE1Q73oTcX /vE5mousg5zLNDEo2XxRlgpiETP8mfa6QGTG2hDLF7a2EDamizNh0KjYEf/HlZfJ47vqe699d1OpnRRx lOIJjOAUfrqAOt9CAJjAYwDO8wpsjnBfn3fmYt5acYuYQ/sD5/AFSVI0T</latexit>
Regime IV
<latexit sha1_base64="wRNc2YF7G9WwnxmygD NlO6PP01U=">AAAB+XicbVBNS8NAEN34WetX1KOXxSL0VBIR9Fjworcq9gPaUDbbabt0swm7k2IJ/Sde PCji1X/izX/jts1BWx8MPN6bYWZemEhh0PO+nbX1jc2t7cJOcXdv/+DQPTpumDjVHOo8lrFuhcyAFArq KFBCK9HAolBCMxzdzPzmGLQRsXrESQJBxAZK9AVnaKWu63YQnjB7gIGIgN41pl235FW8Oegq8XNSIjl qXfer04t5GoFCLpkxbd9LMMiYRsElTIud1EDC+IgNoG2pYhGYIJtfPqXnVunRfqxtKaRz9fdExiJjJlF oOyOGQ7PszcT/vHaK/esgEypJERRfLOqnkmJMZzHQntDAUU4sYVwLeyvlQ6YZRxtW0YbgL7+8ShoXFd+ r+PeXpWo5j6NATskZKROfXJEquSU1UiecjMkzeSVvTua8OO/Ox6J1zclnTsgfOJ8/XhaTYg==</late xit><latexit sha1_base64="wRNc2YF7G9WwnxmygD NlO6PP01U=">AAAB+XicbVBNS8NAEN34WetX1KOXxSL0VBIR9Fjworcq9gPaUDbbabt0swm7k2IJ/Sde PCji1X/izX/jts1BWx8MPN6bYWZemEhh0PO+nbX1jc2t7cJOcXdv/+DQPTpumDjVHOo8lrFuhcyAFArq KFBCK9HAolBCMxzdzPzmGLQRsXrESQJBxAZK9AVnaKWu63YQnjB7gIGIgN41pl235FW8Oegq8XNSIjl qXfer04t5GoFCLpkxbd9LMMiYRsElTIud1EDC+IgNoG2pYhGYIJtfPqXnVunRfqxtKaRz9fdExiJjJlF oOyOGQ7PszcT/vHaK/esgEypJERRfLOqnkmJMZzHQntDAUU4sYVwLeyvlQ6YZRxtW0YbgL7+8ShoXFd+ r+PeXpWo5j6NATskZKROfXJEquSU1UiecjMkzeSVvTua8OO/Ox6J1zclnTsgfOJ8/XhaTYg==</late xit><latexit sha1_base64="wRNc2YF7G9WwnxmygD NlO6PP01U=">AAAB+XicbVBNS8NAEN34WetX1KOXxSL0VBIR9Fjworcq9gPaUDbbabt0swm7k2IJ/Sde PCji1X/izX/jts1BWx8MPN6bYWZemEhh0PO+nbX1jc2t7cJOcXdv/+DQPTpumDjVHOo8lrFuhcyAFArq KFBCK9HAolBCMxzdzPzmGLQRsXrESQJBxAZK9AVnaKWu63YQnjB7gIGIgN41pl235FW8Oegq8XNSIjl qXfer04t5GoFCLpkxbd9LMMiYRsElTIud1EDC+IgNoG2pYhGYIJtfPqXnVunRfqxtKaRz9fdExiJjJlF oOyOGQ7PszcT/vHaK/esgEypJERRfLOqnkmJMZzHQntDAUU4sYVwLeyvlQ6YZRxtW0YbgL7+8ShoXFd+ r+PeXpWo5j6NATskZKROfXJEquSU1UiecjMkzeSVvTua8OO/Ox6J1zclnTsgfOJ8/XhaTYg==</late xit><latexit sha1_base64="wRNc2YF7G9WwnxmygD NlO6PP01U=">AAAB+XicbVBNS8NAEN34WetX1KOXxSL0VBIR9Fjworcq9gPaUDbbabt0swm7k2IJ/Sde PCji1X/izX/jts1BWx8MPN6bYWZemEhh0PO+nbX1jc2t7cJOcXdv/+DQPTpumDjVHOo8lrFuhcyAFArq KFBCK9HAolBCMxzdzPzmGLQRsXrESQJBxAZK9AVnaKWu63YQnjB7gIGIgN41pl235FW8Oegq8XNSIjl qXfer04t5GoFCLpkxbd9LMMiYRsElTIud1EDC+IgNoG2pYhGYIJtfPqXnVunRfqxtKaRz9fdExiJjJlF oOyOGQ7PszcT/vHaK/esgEypJERRfLOqnkmJMZzHQntDAUU4sYVwLeyvlQ6YZRxtW0YbgL7+8ShoXFd+ r+PeXpWo5j6NATskZKROfXJEquSU1UiecjMkzeSVvTua8OO/Ox6J1zclnTsgfOJ8/XhaTYg==</late xit>
1
<latexit sha1_base64="HLTzDD3N/lVeEDmey1oqj9Ssz04=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8 eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZqeYNqza27C5B14hWkBgWag+pXf5iwLEZpmKBa9zw3NUFOleFM4KzSzzSmlE3oCHuWShqjDvLFoTNyYZUhiRJlSxqyUH9P5DTWehqHtjOmZqxXvbn4n9 fLTHQb5FymmUHJlouiTBCTkPnXZMgVMiOmllCmuL2VsDFVlBmbTcWG4K2+vE7aV3XPrXut61rDLeIowxmcwyV4cAMNuIcm+MAA4Rle4c15dF6cd+dj2VpyiplT+APn8wd1M4yj</latexit><latexit sha1_base64="HLTzDD3N/lVeEDmey1oqj9Ssz04=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8 eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZqeYNqza27C5B14hWkBgWag+pXf5iwLEZpmKBa9zw3NUFOleFM4KzSzzSmlE3oCHuWShqjDvLFoTNyYZUhiRJlSxqyUH9P5DTWehqHtjOmZqxXvbn4n9 fLTHQb5FymmUHJlouiTBCTkPnXZMgVMiOmllCmuL2VsDFVlBmbTcWG4K2+vE7aV3XPrXut61rDLeIowxmcwyV4cAMNuIcm+MAA4Rle4c15dF6cd+dj2VpyiplT+APn8wd1M4yj</latexit><latexit sha1_base64="HLTzDD3N/lVeEDmey1oqj9Ssz04=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8 eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZqeYNqza27C5B14hWkBgWag+pXf5iwLEZpmKBa9zw3NUFOleFM4KzSzzSmlE3oCHuWShqjDvLFoTNyYZUhiRJlSxqyUH9P5DTWehqHtjOmZqxXvbn4n9 fLTHQb5FymmUHJlouiTBCTkPnXZMgVMiOmllCmuL2VsDFVlBmbTcWG4K2+vE7aV3XPrXut61rDLeIowxmcwyV4cAMNuIcm+MAA4Rle4c15dF6cd+dj2VpyiplT+APn8wd1M4yj</latexit><latexit sha1_base64="HLTzDD3N/lVeEDmey1oqj9Ssz04=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8 eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZqeYNqza27C5B14hWkBgWag+pXf5iwLEZpmKBa9zw3NUFOleFM4KzSzzSmlE3oCHuWShqjDvLFoTNyYZUhiRJlSxqyUH9P5DTWehqHtjOmZqxXvbn4n9 fLTHQb5FymmUHJlouiTBCTkPnXZMgVMiOmllCmuL2VsDFVlBmbTcWG4K2+vE7aV3XPrXut61rDLeIowxmcwyV4cAMNuIcm+MAA4Rle4c15dF6cd+dj2VpyiplT+APn8wd1M4yj</latexit>1
<latexit sha1_base64="HLTzDD3N/lVeEDmey1oqj9Ssz04=">AAAB6Hic bVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fi krZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZqeYNqza27C5B14hWkBgWag+pXf5iwLEZpmKBa9zw3NUFOleFM4KzSzzS mlE3oCHuWShqjDvLFoTNyYZUhiRJlSxqyUH9P5DTWehqHtjOmZqxXvbn4n9fLTHQb5FymmUHJlouiTBCTkPnXZMgVMiOmllCmuL2VsDFVlBmbTcWG4K2+vE 7aV3XPrXut61rDLeIowxmcwyV4cAMNuIcm+MAA4Rle4c15dF6cd+dj2VpyiplT+APn8wd1M4yj</latexit><latexit sha1_base64="HLTzDD3N/lVeEDmey1oqj9Ssz04=">AAAB6Hic bVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fi krZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZqeYNqza27C5B14hWkBgWag+pXf5iwLEZpmKBa9zw3NUFOleFM4KzSzzS mlE3oCHuWShqjDvLFoTNyYZUhiRJlSxqyUH9P5DTWehqHtjOmZqxXvbn4n9fLTHQb5FymmUHJlouiTBCTkPnXZMgVMiOmllCmuL2VsDFVlBmbTcWG4K2+vE 7aV3XPrXut61rDLeIowxmcwyV4cAMNuIcm+MAA4Rle4c15dF6cd+dj2VpyiplT+APn8wd1M4yj</latexit><latexit sha1_base64="HLTzDD3N/lVeEDmey1oqj9Ssz04=">AAAB6Hic bVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fi krZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZqeYNqza27C5B14hWkBgWag+pXf5iwLEZpmKBa9zw3NUFOleFM4KzSzzS mlE3oCHuWShqjDvLFoTNyYZUhiRJlSxqyUH9P5DTWehqHtjOmZqxXvbn4n9fLTHQb5FymmUHJlouiTBCTkPnXZMgVMiOmllCmuL2VsDFVlBmbTcWG4K2+vE 7aV3XPrXut61rDLeIowxmcwyV4cAMNuIcm+MAA4Rle4c15dF6cd+dj2VpyiplT+APn8wd1M4yj</latexit><latexit sha1_base64="HLTzDD3N/lVeEDmey1oqj9Ssz04=">AAAB6Hic bVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fi krZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZqeYNqza27C5B14hWkBgWag+pXf5iwLEZpmKBa9zw3NUFOleFM4KzSzzS mlE3oCHuWShqjDvLFoTNyYZUhiRJlSxqyUH9P5DTWehqHtjOmZqxXvbn4n9fLTHQb5FymmUHJlouiTBCTkPnXZMgVMiOmllCmuL2VsDFVlBmbTcWG4K2+vE 7aV3XPrXut61rDLeIowxmcwyV4cAMNuIcm+MAA4Rle4c15dF6cd+dj2VpyiplT+APn8wd1M4yj</latexit>2
<latexit sha1_base64="Pq/VP59N1XYLy tEqY9+Ygn7CwjY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI8FLx5bsB/QhrLZ Ttq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+ OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLF SqzYsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQR aj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMV l8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr3VQabh5HES7gEq7Bgzo04B6 a0AYGCM/wCm/Oo/PivDsfq9aCk8+cwx84nz92t4yk</latexit><latexit sha1_base64="Pq/VP59N1XYLy tEqY9+Ygn7CwjY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI8FLx5bsB/QhrLZ Ttq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+ OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLF SqzYsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQR aj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMV l8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr3VQabh5HES7gEq7Bgzo04B6 a0AYGCM/wCm/Oo/PivDsfq9aCk8+cwx84nz92t4yk</latexit><latexit sha1_base64="Pq/VP59N1XYLy tEqY9+Ygn7CwjY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI8FLx5bsB/QhrLZ Ttq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+ OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLF SqzYsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQR aj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMV l8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr3VQabh5HES7gEq7Bgzo04B6 a0AYGCM/wCm/Oo/PivDsfq9aCk8+cwx84nz92t4yk</latexit><latexit sha1_base64="Pq/VP59N1XYLy tEqY9+Ygn7CwjY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI8FLx5bsB/QhrLZ Ttq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+ OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLF SqzYsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQR aj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMV l8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr3VQabh5HES7gEq7Bgzo04B6 a0AYGCM/wCm/Oo/PivDsfq9aCk8+cwx84nz92t4yk</latexit>
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<latexit sha1_base64="Pq/VP59N1XYLytEqY9+Ygn7CwjY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0 w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzYsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76 y5ukU6t6btVr3VQabh5HES7gEq7Bgzo04B6a0AYGCM/wCm/Oo/PivDsfq9aCk8+cwx84nz92t4yk</latexit><latexit sha1_base64="Pq/VP59N1XYLytEqY9+Ygn7CwjY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0 w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzYsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76 y5ukU6t6btVr3VQabh5HES7gEq7Bgzo04B6a0AYGCM/wCm/Oo/PivDsfq9aCk8+cwx84nz92t4yk</latexit><latexit sha1_base64="Pq/VP59N1XYLytEqY9+Ygn7CwjY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0 w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzYsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76 y5ukU6t6btVr3VQabh5HES7gEq7Bgzo04B6a0AYGCM/wCm/Oo/PivDsfq9aCk8+cwx84nz92t4yk</latexit><latexit sha1_base64="Pq/VP59N1XYLytEqY9+Ygn7CwjY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0 w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzYsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76 y5ukU6t6btVr3VQabh5HES7gEq7Bgzo04B6a0AYGCM/wCm/Oo/PivDsfq9aCk8+cwx84nz92t4yk</latexit>
(a)
<latexit s ha1_base64="QV2Zm5ux EkX2iRn7XTubN018qmU= ">AAAB8XicbVBNS8NAEJ 34WetX1aOXxSJUDyURQY 8FLx4r2A9sQ9lsN+3SzS bsTsQS+i+8eFDEq//Gm/ /GbZuDtj4YeLw3w8y8IJ HCoOt+Oyura+sbm4Wt4v bO7t5+6eCwaeJUM95gsY x1O6CGS6F4AwVK3k40p1 EgeSsY3Uz91iPXRsTqHs cJ9yM6UCIUjKKVHrrIn zCr0LNJr1R2q+4MZJl4O SlDjnqv9NXtxyyNuEImq TEdz03Qz6hGwSSfFLup4 QllIzrgHUsVjbjxs9nFE 3JqlT4JY21LIZmpvycyG hkzjgLbGVEcmkVvKv7nd VIMr/1MqCRFrth8UZhKg jGZvk/6QnOGcmwJZVrYW wkbUk0Z2pCKNgRv8eVl0 ryoem7Vu7ss187zOApwD CdQAQ+uoAa3UIcGMFDwD K/w5hjnxXl3PuatK04+ cwR/4Hz+AEeEkJE=</la texit><latexit s ha1_base64="QV2Zm5ux EkX2iRn7XTubN018qmU= ">AAAB8XicbVBNS8NAEJ 34WetX1aOXxSJUDyURQY 8FLx4r2A9sQ9lsN+3SzS bsTsQS+i+8eFDEq//Gm/ /GbZuDtj4YeLw3w8y8IJ HCoOt+Oyura+sbm4Wt4v bO7t5+6eCwaeJUM95gsY x1O6CGS6F4AwVK3k40p1 EgeSsY3Uz91iPXRsTqHs cJ9yM6UCIUjKKVHrrIn zCr0LNJr1R2q+4MZJl4O SlDjnqv9NXtxyyNuEImq TEdz03Qz6hGwSSfFLup4 QllIzrgHUsVjbjxs9nFE 3JqlT4JY21LIZmpvycyG hkzjgLbGVEcmkVvKv7nd VIMr/1MqCRFrth8UZhKg jGZvk/6QnOGcmwJZVrYW wkbUk0Z2pCKNgRv8eVl0 ryoem7Vu7ss187zOApwD CdQAQ+uoAa3UIcGMFDwD K/w5hjnxXl3PuatK04+ cwR/4Hz+AEeEkJE=</la texit><latexit s ha1_base64="QV2Zm5ux EkX2iRn7XTubN018qmU= ">AAAB8XicbVBNS8NAEJ 34WetX1aOXxSJUDyURQY 8FLx4r2A9sQ9lsN+3SzS bsTsQS+i+8eFDEq//Gm/ /GbZuDtj4YeLw3w8y8IJ HCoOt+Oyura+sbm4Wt4v bO7t5+6eCwaeJUM95gsY x1O6CGS6F4AwVK3k40p1 EgeSsY3Uz91iPXRsTqHs cJ9yM6UCIUjKKVHrrIn zCr0LNJr1R2q+4MZJl4O SlDjnqv9NXtxyyNuEImq TEdz03Qz6hGwSSfFLup4 QllIzrgHUsVjbjxs9nFE 3JqlT4JY21LIZmpvycyG hkzjgLbGVEcmkVvKv7nd VIMr/1MqCRFrth8UZhKg jGZvk/6QnOGcmwJZVrYW wkbUk0Z2pCKNgRv8eVl0 ryoem7Vu7ss187zOApwD CdQAQ+uoAa3UIcGMFDwD K/w5hjnxXl3PuatK04+ cwR/4Hz+AEeEkJE=</la texit><latexit s ha1_base64="QV2Zm5ux EkX2iRn7XTubN018qmU= ">AAAB8XicbVBNS8NAEJ 34WetX1aOXxSJUDyURQY 8FLx4r2A9sQ9lsN+3SzS bsTsQS+i+8eFDEq//Gm/ /GbZuDtj4YeLw3w8y8IJ HCoOt+Oyura+sbm4Wt4v bO7t5+6eCwaeJUM95gsY x1O6CGS6F4AwVK3k40p1 EgeSsY3Uz91iPXRsTqHs cJ9yM6UCIUjKKVHrrIn zCr0LNJr1R2q+4MZJl4O SlDjnqv9NXtxyyNuEImq TEdz03Qz6hGwSSfFLup4 QllIzrgHUsVjbjxs9nFE 3JqlT4JY21LIZmpvycyG hkzjgLbGVEcmkVvKv7nd VIMr/1MqCRFrth8UZhKg jGZvk/6QnOGcmwJZVrYW wkbUk0Z2pCKNgRv8eVl0 ryoem7Vu7ss187zOApwD CdQAQ+uoAa3UIcGMFDwD K/w5hjnxXl3PuatK04+ cwR/4Hz+AEeEkJE=</la texit>
(b)
<latexit sha1_base64 ="Y+kiZNqoBrNBEnHFnkqp0hji1zc=">AAAB8Xic bVBNS8NAEJ34WetX1aOXxSJUDyURQY8FLx4r2A9s Q9lsN+3SzSbsTsQS+i+8eFDEq//Gm//GbZuDtj4Y eLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCw aeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz9 1iPXRsTqHscJ9yM6UCIUjKKVHrrInzCrBGeTXqn sVt0ZyDLxclKGHPVe6avbj1kacYVMUmM6npugn1G Ngkk+KXZTwxPKRnTAO5YqGnHjZ7OLJ+TUKn0Sxtq WQjJTf09kNDJmHAW2M6I4NIveVPzP66QYXvuZUEm KXLH5ojCVBGMyfZ/0heYM5dgSyrSwtxI2pJoytCE VbQje4svLpHlR9dyqd3dZrp3ncRTgGE6gAh5cQQ1 uoQ4NYKDgGV7hzTHOi/PufMxbV5x85gj+wPn8AU kKkJI=</latexit><latexit sha1_base64 ="Y+kiZNqoBrNBEnHFnkqp0hji1zc=">AAAB8Xic bVBNS8NAEJ34WetX1aOXxSJUDyURQY8FLx4r2A9s Q9lsN+3SzSbsTsQS+i+8eFDEq//Gm//GbZuDtj4Y eLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCw aeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz9 1iPXRsTqHscJ9yM6UCIUjKKVHrrInzCrBGeTXqn sVt0ZyDLxclKGHPVe6avbj1kacYVMUmM6npugn1G Ngkk+KXZTwxPKRnTAO5YqGnHjZ7OLJ+TUKn0Sxtq WQjJTf09kNDJmHAW2M6I4NIveVPzP66QYXvuZUEm KXLH5ojCVBGMyfZ/0heYM5dgSyrSwtxI2pJoytCE VbQje4svLpHlR9dyqd3dZrp3ncRTgGE6gAh5cQQ1 uoQ4NYKDgGV7hzTHOi/PufMxbV5x85gj+wPn8AU kKkJI=</latexit><latexit sha1_base64 ="Y+kiZNqoBrNBEnHFnkqp0hji1zc=">AAAB8Xic bVBNS8NAEJ34WetX1aOXxSJUDyURQY8FLx4r2A9s Q9lsN+3SzSbsTsQS+i+8eFDEq//Gm//GbZuDtj4Y eLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCw aeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz9 1iPXRsTqHscJ9yM6UCIUjKKVHrrInzCrBGeTXqn sVt0ZyDLxclKGHPVe6avbj1kacYVMUmM6npugn1G Ngkk+KXZTwxPKRnTAO5YqGnHjZ7OLJ+TUKn0Sxtq WQjJTf09kNDJmHAW2M6I4NIveVPzP66QYXvuZUEm KXLH5ojCVBGMyfZ/0heYM5dgSyrSwtxI2pJoytCE VbQje4svLpHlR9dyqd3dZrp3ncRTgGE6gAh5cQQ1 uoQ4NYKDgGV7hzTHOi/PufMxbV5x85gj+wPn8AU kKkJI=</latexit><latexit sha1_base64 ="Y+kiZNqoBrNBEnHFnkqp0hji1zc=">AAAB8Xic bVBNS8NAEJ34WetX1aOXxSJUDyURQY8FLx4r2A9s Q9lsN+3SzSbsTsQS+i+8eFDEq//Gm//GbZuDtj4Y eLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCw aeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz9 1iPXRsTqHscJ9yM6UCIUjKKVHrrInzCrBGeTXqn sVt0ZyDLxclKGHPVe6avbj1kacYVMUmM6npugn1G Ngkk+KXZTwxPKRnTAO5YqGnHjZ7OLJ+TUKn0Sxtq WQjJTf09kNDJmHAW2M6I4NIveVPzP66QYXvuZUEm KXLH5ojCVBGMyfZ/0heYM5dgSyrSwtxI2pJoytCE VbQje4svLpHlR9dyqd3dZrp3ncRTgGE6gAh5cQQ1 uoQ4NYKDgGV7hzTHOi/PufMxbV5x85gj+wPn8AU kKkJI=</latexit>
(c)
<latexit sha1_base64="SSFOB6ZQQM9SEeY4sT rEeklsFJo=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJUDyURQY8FLx4r2A9sQ9lsN+3SzSbsTsQS+i+8 eFDEq//Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4 AwVK3k40p1EgeSsY3Uz91iPXRsTqHscJ9yM6UCIUjKKVHrrInzCrsLNJr1R2q+4MZJl4OSlDjnqv9NX txyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHUsVjbjxs9nFE3JqlT4JY21LIZmpvycyGhkzjgLbGVE cmkVvKv7ndVIMr/1MqCRFrth8UZhKgjGZvk/6QnOGcmwJZVrYWwkbUk0Z2pCKNgRv8eVl0ryoem7Vu7s s187zOApwDCdQAQ+uoAa3UIcGMFDwDK/w5hjnxXl3PuatK04+cwR/4Hz+AEqQkJM=</latexit><latexit sha1_base64="SSFOB6ZQQM9SEeY4sT rEeklsFJo=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJUDyURQY8FLx4r2A9sQ9lsN+3SzSbsTsQS+i+8 eFDEq//Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4 AwVK3k40p1EgeSsY3Uz91iPXRsTqHscJ9yM6UCIUjKKVHrrInzCrsLNJr1R2q+4MZJl4OSlDjnqv9NX txyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHUsVjbjxs9nFE3JqlT4JY21LIZmpvycyGhkzjgLbGVE cmkVvKv7ndVIMr/1MqCRFrth8UZhKgjGZvk/6QnOGcmwJZVrYWwkbUk0Z2pCKNgRv8eVl0ryoem7Vu7s s187zOApwDCdQAQ+uoAa3UIcGMFDwDK/w5hjnxXl3PuatK04+cwR/4Hz+AEqQkJM=</latexit><latexit sha1_base64="SSFOB6ZQQM9SEeY4sT rEeklsFJo=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJUDyURQY8FLx4r2A9sQ9lsN+3SzSbsTsQS+i+8 eFDEq//Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4 AwVK3k40p1EgeSsY3Uz91iPXRsTqHscJ9yM6UCIUjKKVHrrInzCrsLNJr1R2q+4MZJl4OSlDjnqv9NX txyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHUsVjbjxs9nFE3JqlT4JY21LIZmpvycyGhkzjgLbGVE cmkVvKv7ndVIMr/1MqCRFrth8UZhKgjGZvk/6QnOGcmwJZVrYWwkbUk0Z2pCKNgRv8eVl0ryoem7Vu7s s187zOApwDCdQAQ+uoAa3UIcGMFDwDK/w5hjnxXl3PuatK04+cwR/4Hz+AEqQkJM=</latexit><latexit sha1_base64="SSFOB6ZQQM9SEeY4sT rEeklsFJo=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJUDyURQY8FLx4r2A9sQ9lsN+3SzSbsTsQS+i+8 eFDEq//Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4 AwVK3k40p1EgeSsY3Uz91iPXRsTqHscJ9yM6UCIUjKKVHrrInzCrsLNJr1R2q+4MZJl4OSlDjnqv9NX txyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHUsVjbjxs9nFE3JqlT4JY21LIZmpvycyGhkzjgLbGVE cmkVvKv7ndVIMr/1MqCRFrth8UZhKgjGZvk/6QnOGcmwJZVrYWwkbUk0Z2pCKNgRv8eVl0ryoem7Vu7s s187zOApwDCdQAQ+uoAa3UIcGMFDwDK/w5hjnxXl3PuatK04+cwR/4Hz+AEqQkJM=</latexit>
(d)
<latexit sha1_base64="cLGijEKo8wHCflnvrL WL1/g4Zc8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJUDyURQY8FLx4r2A9sQ9lstu3SzSbsTsQS+i+8 eFDEq//Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4 AwVK3k40p1EgeSsY3Uz91iPXRsTqHscJ9yM6UKIvGEUrPXSRP2FWCc8mvVLZrbozkGXi5aQMOeq90lc 3jFkacYVMUmM6npugn1GNgkk+KXZTwxPKRnTAO5YqGnHjZ7OLJ+TUKiHpx9qWQjJTf09kNDJmHAW2M6I 4NIveVPzP66TYv/YzoZIUuWLzRf1UEozJ9H0SCs0ZyrEllGlhbyVsSDVlaEMq2hC8xZeXSfOi6rlV7+6 yXDvP4yjAMZxABTy4ghrcQh0awEDBM7zCm2OcF+fd+Zi3rjj5zBH8gfP5A0wWkJQ=</latexit><latexit sha1_base64="cLGijEKo8wHCflnvrL WL1/g4Zc8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJUDyURQY8FLx4r2A9sQ9lstu3SzSbsTsQS+i+8 eFDEq//Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4 AwVK3k40p1EgeSsY3Uz91iPXRsTqHscJ9yM6UKIvGEUrPXSRP2FWCc8mvVLZrbozkGXi5aQMOeq90lc 3jFkacYVMUmM6npugn1GNgkk+KXZTwxPKRnTAO5YqGnHjZ7OLJ+TUKiHpx9qWQjJTf09kNDJmHAW2M6I 4NIveVPzP66TYv/YzoZIUuWLzRf1UEozJ9H0SCs0ZyrEllGlhbyVsSDVlaEMq2hC8xZeXSfOi6rlV7+6 yXDvP4yjAMZxABTy4ghrcQh0awEDBM7zCm2OcF+fd+Zi3rjj5zBH8gfP5A0wWkJQ=</latexit><latexit sha1_base64="cLGijEKo8wHCflnvrL WL1/g4Zc8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJUDyURQY8FLx4r2A9sQ9lstu3SzSbsTsQS+i+8 eFDEq//Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4 AwVK3k40p1EgeSsY3Uz91iPXRsTqHscJ9yM6UKIvGEUrPXSRP2FWCc8mvVLZrbozkGXi5aQMOeq90lc 3jFkacYVMUmM6npugn1GNgkk+KXZTwxPKRnTAO5YqGnHjZ7OLJ+TUKiHpx9qWQjJTf09kNDJmHAW2M6I 4NIveVPzP66TYv/YzoZIUuWLzRf1UEozJ9H0SCs0ZyrEllGlhbyVsSDVlaEMq2hC8xZeXSfOi6rlV7+6 yXDvP4yjAMZxABTy4ghrcQh0awEDBM7zCm2OcF+fd+Zi3rjj5zBH8gfP5A0wWkJQ=</latexit><latexit sha1_base64="cLGijEKo8wHCflnvrL WL1/g4Zc8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJUDyURQY8FLx4r2A9sQ9lstu3SzSbsTsQS+i+8 eFDEq//Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4 AwVK3k40p1EgeSsY3Uz91iPXRsTqHscJ9yM6UKIvGEUrPXSRP2FWCc8mvVLZrbozkGXi5aQMOeq90lc 3jFkacYVMUmM6npugn1GNgkk+KXZTwxPKRnTAO5YqGnHjZ7OLJ+TUKiHpx9qWQjJTf09kNDJmHAW2M6I 4NIveVPzP66TYv/YzoZIUuWLzRf1UEozJ9H0SCs0ZyrEllGlhbyVsSDVlaEMq2hC8xZeXSfOi6rlV7+6 yXDvP4yjAMZxABTy4ghrcQh0awEDBM7zCm2OcF+fd+Zi3rjj5zBH8gfP5A0wWkJQ=</latexit>
 /R
<latexit s ha1_base64="UObZuvDt MtGcs7E5+m4tNatw3sE= ">AAAB73icbVBNS8NAEJ 3Ur1q/qh69LBbBU0xE0G NBDx6r2A9oQ9lst+3SzS buToQS+ie8eFDEq3/Hm/ /GbZuDtj4YeLw3w8y8MJ HCoOd9O4WV1bX1jeJmaW t7Z3evvH/QMHGqGa+zWM a6FVLDpVC8jgIlbyWa0y iUvBmOrqd+84lrI2L1gO OEBxEdKNEXjKKVWp0bL pGe3XfLFc/1ZiDLxM9JB XLUuuWvTi9macQVMkmNa ftegkFGNQom+aTUSQ1PK BvRAW9bqmjETZDN7p2QE 6v0SD/WthSSmfp7IqORM eMotJ0RxaFZ9Kbif147x f5VkAmVpMgVmy/qp5JgT KbPk57QnKEcW0KZFvZWw oZUU4Y2opINwV98eZk0z l3fc/27i0rVzeMowhEcw yn4cAlVuIUa1IGBhGd4h Tfn0Xlx3p2PeWvByWcO 4Q+czx9stI99</latexi t><latexit s ha1_base64="UObZuvDt MtGcs7E5+m4tNatw3sE= ">AAAB73icbVBNS8NAEJ 3Ur1q/qh69LBbBU0xE0G NBDx6r2A9oQ9lst+3SzS buToQS+ie8eFDEq3/Hm/ /GbZuDtj4YeLw3w8y8MJ HCoOd9O4WV1bX1jeJmaW t7Z3evvH/QMHGqGa+zWM a6FVLDpVC8jgIlbyWa0y iUvBmOrqd+84lrI2L1gO OEBxEdKNEXjKKVWp0bL pGe3XfLFc/1ZiDLxM9JB XLUuuWvTi9macQVMkmNa ftegkFGNQom+aTUSQ1PK BvRAW9bqmjETZDN7p2QE 6v0SD/WthSSmfp7IqORM eMotJ0RxaFZ9Kbif147x f5VkAmVpMgVmy/qp5JgT KbPk57QnKEcW0KZFvZWw oZUU4Y2opINwV98eZk0z l3fc/27i0rVzeMowhEcw yn4cAlVuIUa1IGBhGd4h Tfn0Xlx3p2PeWvByWcO 4Q+czx9stI99</latexi t><latexit s ha1_base64="UObZuvDt MtGcs7E5+m4tNatw3sE= ">AAAB73icbVBNS8NAEJ 3Ur1q/qh69LBbBU0xE0G NBDx6r2A9oQ9lst+3SzS buToQS+ie8eFDEq3/Hm/ /GbZuDtj4YeLw3w8y8MJ HCoOd9O4WV1bX1jeJmaW t7Z3evvH/QMHGqGa+zWM a6FVLDpVC8jgIlbyWa0y iUvBmOrqd+84lrI2L1gO OEBxEdKNEXjKKVWp0bL pGe3XfLFc/1ZiDLxM9JB XLUuuWvTi9macQVMkmNa ftegkFGNQom+aTUSQ1PK BvRAW9bqmjETZDN7p2QE 6v0SD/WthSSmfp7IqORM eMotJ0RxaFZ9Kbif147x f5VkAmVpMgVmy/qp5JgT KbPk57QnKEcW0KZFvZWw oZUU4Y2opINwV98eZk0z l3fc/27i0rVzeMowhEcw yn4cAlVuIUa1IGBhGd4h Tfn0Xlx3p2PeWvByWcO 4Q+czx9stI99</latexi t><latexit s ha1_base64="UObZuvDt MtGcs7E5+m4tNatw3sE= ">AAAB73icbVBNS8NAEJ 3Ur1q/qh69LBbBU0xE0G NBDx6r2A9oQ9lst+3SzS buToQS+ie8eFDEq3/Hm/ /GbZuDtj4YeLw3w8y8MJ HCoOd9O4WV1bX1jeJmaW t7Z3evvH/QMHGqGa+zWM a6FVLDpVC8jgIlbyWa0y iUvBmOrqd+84lrI2L1gO OEBxEdKNEXjKKVWp0bL pGe3XfLFc/1ZiDLxM9JB XLUuuWvTi9macQVMkmNa ftegkFGNQom+aTUSQ1PK BvRAW9bqmjETZDN7p2QE 6v0SD/WthSSmfp7IqORM eMotJ0RxaFZ9Kbif147x f5VkAmVpMgVmy/qp5JgT KbPk57QnKEcW0KZFvZWw oZUU4Y2opINwV98eZk0z l3fc/27i0rVzeMowhEcw yn4cAlVuIUa1IGBhGd4h Tfn0Xlx3p2PeWvByWcO 4Q+czx9stI99</latexi t>
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<latexit sha1_base64="UObZuvDtMtGcs7E5+m 4tNatw3sE=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0xE0GNBDx6r2A9oQ9lst+3SzSbuToQS+ie8 eFDEq3/Hm//GbZuDtj4YeLw3w8y8MJHCoOd9O4WV1bX1jeJmaWt7Z3evvH/QMHGqGa+zWMa6FVLDpVC8 jgIlbyWa0yiUvBmOrqd+84lrI2L1gOOEBxEdKNEXjKKVWp0bLpGe3XfLFc/1ZiDLxM9JBXLUuuWvTi9 macQVMkmNaftegkFGNQom+aTUSQ1PKBvRAW9bqmjETZDN7p2QE6v0SD/WthSSmfp7IqORMeMotJ0RxaF Z9Kbif147xf5VkAmVpMgVmy/qp5JgTKbPk57QnKEcW0KZFvZWwoZUU4Y2opINwV98eZk0zl3fc/27i0r VzeMowhEcwyn4cAlVuIUa1IGBhGd4hTfn0Xlx3p2PeWvByWcO4Q+czx9stI99</latexit><latexit sha1_base64="UObZuvDtMtGcs7E5+m 4tNatw3sE=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0xE0GNBDx6r2A9oQ9lst+3SzSbuToQS+ie8 eFDEq3/Hm//GbZuDtj4YeLw3w8y8MJHCoOd9O4WV1bX1jeJmaWt7Z3evvH/QMHGqGa+zWMa6FVLDpVC8 jgIlbyWa0yiUvBmOrqd+84lrI2L1gOOEBxEdKNEXjKKVWp0bLpGe3XfLFc/1ZiDLxM9JBXLUuuWvTi9 macQVMkmNaftegkFGNQom+aTUSQ1PKBvRAW9bqmjETZDN7p2QE6v0SD/WthSSmfp7IqORMeMotJ0RxaF Z9Kbif147xf5VkAmVpMgVmy/qp5JgTKbPk57QnKEcW0KZFvZWwoZUU4Y2opINwV98eZk0zl3fc/27i0r VzeMowhEcwyn4cAlVuIUa1IGBhGd4hTfn0Xlx3p2PeWvByWcO4Q+czx9stI99</latexit><latexit sha1_base64="UObZuvDtMtGcs7E5+m 4tNatw3sE=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0xE0GNBDx6r2A9oQ9lst+3SzSbuToQS+ie8 eFDEq3/Hm//GbZuDtj4YeLw3w8y8MJHCoOd9O4WV1bX1jeJmaWt7Z3evvH/QMHGqGa+zWMa6FVLDpVC8 jgIlbyWa0yiUvBmOrqd+84lrI2L1gOOEBxEdKNEXjKKVWp0bLpGe3XfLFc/1ZiDLxM9JBXLUuuWvTi9 macQVMkmNaftegkFGNQom+aTUSQ1PKBvRAW9bqmjETZDN7p2QE6v0SD/WthSSmfp7IqORMeMotJ0RxaF Z9Kbif147xf5VkAmVpMgVmy/qp5JgTKbPk57QnKEcW0KZFvZWwoZUU4Y2opINwV98eZk0zl3fc/27i0r VzeMowhEcwyn4cAlVuIUa1IGBhGd4hTfn0Xlx3p2PeWvByWcO4Q+czx9stI99</latexit><latexit sha1_base64="UObZuvDtMtGcs7E5+m 4tNatw3sE=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0xE0GNBDx6r2A9oQ9lst+3SzSbuToQS+ie8 eFDEq3/Hm//GbZuDtj4YeLw3w8y8MJHCoOd9O4WV1bX1jeJmaWt7Z3evvH/QMHGqGa+zWMa6FVLDpVC8 jgIlbyWa0yiUvBmOrqd+84lrI2L1gOOEBxEdKNEXjKKVWp0bLpGe3XfLFc/1ZiDLxM9JBXLUuuWvTi9 macQVMkmNaftegkFGNQom+aTUSQ1PKBvRAW9bqmjETZDN7p2QE6v0SD/WthSSmfp7IqORMeMotJ0RxaF Z9Kbif147xf5VkAmVpMgVmy/qp5JgTKbPk57QnKEcW0KZFvZWwoZUU4Y2opINwV98eZk0zl3fc/27i0r VzeMowhEcwyn4cAlVuIUa1IGBhGd4hTfn0Xlx3p2PeWvByWcO4Q+czx9stI99</latexit>
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<latexit sha1_base64="UObZuvDtMtGcs7E5+m4tNatw3sE=">AAAB73icbVBNS8NAEJ3Ur1q/qh69 LBbBU0xE0GNBDx6r2A9oQ9lst+3SzSbuToQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8MJHCoOd9O4WV1bX1jeJmaWt7Z3evvH/QMHGqGa+zWMa6FVLDpVC8jgIlbyWa0yiUvBmOrqd+84lrI2L1gOOEBxEdKNEX jKKVWp0bLpGe3XfLFc/1ZiDLxM9JBXLUuuWvTi9macQVMkmNaftegkFGNQom+aTUSQ1PKBvRAW9bqmjETZDN7p2QE6v0SD/WthSSmfp7IqORMeMotJ0RxaFZ9Kbif147xf5VkAmVpMgVmy/qp5JgTKbPk57QnKE cW0KZFvZWwoZUU4Y2opINwV98eZk0zl3fc/27i0rVzeMowhEcwyn4cAlVuIUa1IGBhGd4hTfn0Xlx3p2PeWvByWcO4Q+czx9stI99</latexit><latexit sha1_base64="UObZuvDtMtGcs7E5+m4tNatw3sE=">AAAB73icbVBNS8NAEJ3Ur1q/qh69 LBbBU0xE0GNBDx6r2A9oQ9lst+3SzSbuToQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8MJHCoOd9O4WV1bX1jeJmaWt7Z3evvH/QMHGqGa+zWMa6FVLDpVC8jgIlbyWa0yiUvBmOrqd+84lrI2L1gOOEBxEdKNEX jKKVWp0bLpGe3XfLFc/1ZiDLxM9JBXLUuuWvTi9macQVMkmNaftegkFGNQom+aTUSQ1PKBvRAW9bqmjETZDN7p2QE6v0SD/WthSSmfp7IqORMeMotJ0RxaFZ9Kbif147xf5VkAmVpMgVmy/qp5JgTKbPk57QnKE cW0KZFvZWwoZUU4Y2opINwV98eZk0zl3fc/27i0rVzeMowhEcwyn4cAlVuIUa1IGBhGd4hTfn0Xlx3p2PeWvByWcO4Q+czx9stI99</latexit><latexit sha1_base64="UObZuvDtMtGcs7E5+m4tNatw3sE=">AAAB73icbVBNS8NAEJ3Ur1q/qh69 LBbBU0xE0GNBDx6r2A9oQ9lst+3SzSbuToQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8MJHCoOd9O4WV1bX1jeJmaWt7Z3evvH/QMHGqGa+zWMa6FVLDpVC8jgIlbyWa0yiUvBmOrqd+84lrI2L1gOOEBxEdKNEX jKKVWp0bLpGe3XfLFc/1ZiDLxM9JBXLUuuWvTi9macQVMkmNaftegkFGNQom+aTUSQ1PKBvRAW9bqmjETZDN7p2QE6v0SD/WthSSmfp7IqORMeMotJ0RxaFZ9Kbif147xf5VkAmVpMgVmy/qp5JgTKbPk57QnKE cW0KZFvZWwoZUU4Y2opINwV98eZk0zl3fc/27i0rVzeMowhEcwyn4cAlVuIUa1IGBhGd4hTfn0Xlx3p2PeWvByWcO4Q+czx9stI99</latexit><latexit sha1_base64="UObZuvDtMtGcs7E5+m4tNatw3sE=">AAAB73icbVBNS8NAEJ3Ur1q/qh69 LBbBU0xE0GNBDx6r2A9oQ9lst+3SzSbuToQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8MJHCoOd9O4WV1bX1jeJmaWt7Z3evvH/QMHGqGa+zWMa6FVLDpVC8jgIlbyWa0yiUvBmOrqd+84lrI2L1gOOEBxEdKNEX jKKVWp0bLpGe3XfLFc/1ZiDLxM9JBXLUuuWvTi9macQVMkmNaftegkFGNQom+aTUSQ1PKBvRAW9bqmjETZDN7p2QE6v0SD/WthSSmfp7IqORMeMotJ0RxaFZ9Kbif147xf5VkAmVpMgVmy/qp5JgTKbPk57QnKE cW0KZFvZWwoZUU4Y2opINwV98eZk0zl3fc/27i0rVzeMowhEcwyn4cAlVuIUa1IGBhGd4hTfn0Xlx3p2PeWvByWcO4Q+czx9stI99</latexit>
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<latexit sha1_base64="B2bHcLaRc+UlwjPnX73jlJtVFYI=">AAACLnicbVBNS8NAEN3U7/pV9eglWIQqWBMR9CiI4FHBRqEJYbOZtEs32bA7EUroL/LiX9GDoCJe/Rluaw/a+mDZx3szzMyLcsE1Os6rVZmZnZtfWFyqLq+srq3XNjY9LQvFoMWkkOouohoEz6CFHAXc5QpoGgm4jXrnQ//2HpTmMrvBfg5BSjsZTzijaKSwduFHUsS6n5qvhIHPYom+gAQbvw1vELoHE8KRr3ini3uHXuiEtbrTdEawp4k7JnUyxlVYe/ZjyYoUMmSCat12nRyDkirkTMCg6hcacsp6tANtQzOagg7K0bkDe9cosZ1IZV6G9kj93VHSVA/3NJUpxa6e9Ibif167wOQ0KHmWFwgZ+xmUFMJGaQ+zs2OugKHoG0KZ4mZXm3WpogxNwlUTgjt58jTxjpqu03Svj+tn++M4Fsk22SEN4pITckYuyRVpEUYeyBN5I+/Wo/VifVifP6UVa9yzRf7A+voGCXWqMQ==</latexit><latexit sha1_base64="B2bHcLaRc+UlwjPnX73jlJtVFYI=">AAACLnicbVBNS8NAEN3U7/pV9eglWIQqWBMR9CiI4FHBRqEJYbOZtEs32bA7EUroL/LiX9GDoCJe/Rluaw/a+mDZx3szzMyLcsE1Os6rVZmZnZtfWFyqLq+srq3XNjY9LQvFoMWkkOouohoEz6CFHAXc5QpoGgm4jXrnQ//2HpTmMrvBfg5BSjsZTzijaKSwduFHUsS6n5qvhIHPYom+gAQbvw1vELoHE8KRr3ini3uHXuiEtbrTdEawp4k7JnUyxlVYe/ZjyYoUMmSCat12nRyDkirkTMCg6hcacsp6tANtQzOagg7K0bkDe9cosZ1IZV6G9kj93VHSVA/3NJUpxa6e9Ibif167wOQ0KHmWFwgZ+xmUFMJGaQ+zs2OugKHoG0KZ4mZXm3WpogxNwlUTgjt58jTxjpqu03Svj+tn++M4Fsk22SEN4pITckYuyRVpEUYeyBN5I+/Wo/VifVifP6UVa9yzRf7A+voGCXWqMQ==</latexit><latexit sha1_base64="B2bHcLaRc+UlwjPnX73jlJtVFYI=">AAACLnicbVBNS8NAEN3U7/pV9eglWIQqWBMR9CiI4FHBRqEJYbOZtEs32bA7EUroL/LiX9GDoCJe/Rluaw/a+mDZx3szzMyLcsE1Os6rVZmZnZtfWFyqLq+srq3XNjY9LQvFoMWkkOouohoEz6CFHAXc5QpoGgm4jXrnQ//2HpTmMrvBfg5BSjsZTzijaKSwduFHUsS6n5qvhIHPYom+gAQbvw1vELoHE8KRr3ini3uHXuiEtbrTdEawp4k7JnUyxlVYe/ZjyYoUMmSCat12nRyDkirkTMCg6hcacsp6tANtQzOagg7K0bkDe9cosZ1IZV6G9kj93VHSVA/3NJUpxa6e9Ibif167wOQ0KHmWFwgZ+xmUFMJGaQ+zs2OugKHoG0KZ4mZXm3WpogxNwlUTgjt58jTxjpqu03Svj+tn++M4Fsk22SEN4pITckYuyRVpEUYeyBN5I+/Wo/VifVifP6UVa9yzRf7A+voGCXWqMQ==</latexit><latexit sha1_base64="B2bHcLaRc+UlwjPnX73jlJtVFYI=">AAACLnicbVBNS8NAEN3U7/pV9eglWIQqWBMR9CiI4FHBRqEJYbOZtEs32bA7EUroL/LiX9GDoCJe/Rluaw/a+mDZx3szzMyLcsE1Os6rVZmZnZtfWFyqLq+srq3XNjY9LQvFoMWkkOouohoEz6CFHAXc5QpoGgm4jXrnQ//2HpTmMrvBfg5BSjsZTzijaKSwduFHUsS6n5qvhIHPYom+gAQbvw1vELoHE8KRr3ini3uHXuiEtbrTdEawp4k7JnUyxlVYe/ZjyYoUMmSCat12nRyDkirkTMCg6hcacsp6tANtQzOagg7K0bkDe9cosZ1IZV6G9kj93VHSVA/3NJUpxa6e9Ibif167wOQ0KHmWFwgZ+xmUFMJGaQ+zs2OugKHoG0KZ4mZXm3WpogxNwlUTgjt58jTxjpqu03Svj+tn++M4Fsk22SEN4pITckYuyRVpEUYeyBN5I+/Wo/VifVifP6UVa9yzRf7A+voGCXWqMQ==</latexit>
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<latexit sha1_base64="ZzkPtHc4oA6eKaYVN9RNpdPbb/A=">AAACEHicbVC7TsMwFHXKq5RXgJHFouIxlQQhwViJhbFINK3URJHjOK1VJ45sB6mK8gks/AoLAwixMrLxNzhthtJyJMtH59yre+8JUkalsqwfo7ayura+Ud9sbG3v7O6Z+weO5JnApIs546IfIEkYTUhXUcVIPxUExQEjvWB8W/q9RyIk5cmDmqTEi9EwoRHFSGnJN8/cgLNQTmL95aRwccjVvOQU/vjC8S3fbFotawq4TOyKNEGFjm9+uyHHWUwShRmScmBbqfJyJBTFjBQNN5MkRXiMhmSgaYJiIr18elABT7QSwogL/RIFp+p8R45iWS6oK2OkRnLRK8X/vEGmohsvp0maKZLg2aAoY1BxWKYDQyoIVmyiCcKC6l0hHiGBsNIZNnQI9uLJy8S5bNlWy76/arZPqzjq4Agcg3Ngg2vQBnegA7oAgyfwAt7Au/FsvBofxuestGZUPYfgD4yvXyYRnco=</latexit><latexit sha1_base64="ZzkPtHc4oA6eKaYVN9RNpdPbb/A=">AAACEHicbVC7TsMwFHXKq5RXgJHFouIxlQQhwViJhbFINK3URJHjOK1VJ45sB6mK8gks/AoLAwixMrLxNzhthtJyJMtH59yre+8JUkalsqwfo7ayura+Ud9sbG3v7O6Z+weO5JnApIs546IfIEkYTUhXUcVIPxUExQEjvWB8W/q9RyIk5cmDmqTEi9EwoRHFSGnJN8/cgLNQTmL95aRwccjVvOQU/vjC8S3fbFotawq4TOyKNEGFjm9+uyHHWUwShRmScmBbqfJyJBTFjBQNN5MkRXiMhmSgaYJiIr18elABT7QSwogL/RIFp+p8R45iWS6oK2OkRnLRK8X/vEGmohsvp0maKZLg2aAoY1BxWKYDQyoIVmyiCcKC6l0hHiGBsNIZNnQI9uLJy8S5bNlWy76/arZPqzjq4Agcg3Ngg2vQBnegA7oAgyfwAt7Au/FsvBofxuestGZUPYfgD4yvXyYRnco=</latexit><latexit sha1_base64="ZzkPtHc4oA6eKaYVN9RNpdPbb/A=">AAACEHicbVC7TsMwFHXKq5RXgJHFouIxlQQhwViJhbFINK3URJHjOK1VJ45sB6mK8gks/AoLAwixMrLxNzhthtJyJMtH59yre+8JUkalsqwfo7ayura+Ud9sbG3v7O6Z+weO5JnApIs546IfIEkYTUhXUcVIPxUExQEjvWB8W/q9RyIk5cmDmqTEi9EwoRHFSGnJN8/cgLNQTmL95aRwccjVvOQU/vjC8S3fbFotawq4TOyKNEGFjm9+uyHHWUwShRmScmBbqfJyJBTFjBQNN5MkRXiMhmSgaYJiIr18elABT7QSwogL/RIFp+p8R45iWS6oK2OkRnLRK8X/vEGmohsvp0maKZLg2aAoY1BxWKYDQyoIVmyiCcKC6l0hHiGBsNIZNnQI9uLJy8S5bNlWy76/arZPqzjq4Agcg3Ngg2vQBnegA7oAgyfwAt7Au/FsvBofxuestGZUPYfgD4yvXyYRnco=</latexit><latexit sha1_base64="ZzkPtHc4oA6eKaYVN9RNpdPbb/A=">AAACEHicbVC7TsMwFHXKq5RXgJHFouIxlQQhwViJhbFINK3URJHjOK1VJ45sB6mK8gks/AoLAwixMrLxNzhthtJyJMtH59yre+8JUkalsqwfo7ayura+Ud9sbG3v7O6Z+weO5JnApIs546IfIEkYTUhXUcVIPxUExQEjvWB8W/q9RyIk5cmDmqTEi9EwoRHFSGnJN8/cgLNQTmL95aRwccjVvOQU/vjC8S3fbFotawq4TOyKNEGFjm9+uyHHWUwShRmScmBbqfJyJBTFjBQNN5MkRXiMhmSgaYJiIr18elABT7QSwogL/RIFp+p8R45iWS6oK2OkRnLRK8X/vEGmohsvp0maKZLg2aAoY1BxWKYDQyoIVmyiCcKC6l0hHiGBsNIZNnQI9uLJy8S5bNlWy76/arZPqzjq4Agcg3Ngg2vQBnegA7oAgyfwAt7Au/FsvBofxuestGZUPYfgD4yvXyYRnco=</latexit> e
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<latexit sha1_base64="ZzkPtHc4oA6eKaYVN9RNpdPbb/A=">AAACEHicbVC7TsMwFHXKq5RXgJHFouIxlQQhwViJhbFINK3URJHjOK1VJ45sB6mK8gks/AoLAwixMrLxNzhthtJyJMtH59yre+8JUkalsqwfo7ayura+Ud9sbG3v7O6Z+weO5JnApIs546IfIEkYTUhXUcVIPxUExQEjvWB8W/q9RyIk5cmDmqTEi9EwoRHFSGnJN8/cgLNQTmL95aRwccjVvOQU/vjC8S3fbFotawq4TOyKNEGFjm9+uyHHWUwShRmScmBbqfJyJBTFjBQNN5MkRXiMhmSgaYJiIr18elABT7QSwogL/RIFp+p8R45iWS6oK2OkRnLRK8X/vEGmohsvp0maKZLg2aAoY1BxWKYDQyoIVmyiCcKC6l0hHiGBsNIZNnQI9uLJy8S5bNlWy76/arZPqzjq4Agcg3Ngg2vQBnegA7oAgyfwAt7Au/FsvBofxuestGZUPYfgD4yvXyYRnco=</latexit><latexit sha1_base64="ZzkPtHc4oA6eKaYVN9RNpdPbb/A=">AAACEHicbVC7TsMwFHXKq5RXgJHFouIxlQQhwViJhbFINK3URJHjOK1VJ45sB6mK8gks/AoLAwixMrLxNzhthtJyJMtH59yre+8JUkalsqwfo7ayura+Ud9sbG3v7O6Z+weO5JnApIs546IfIEkYTUhXUcVIPxUExQEjvWB8W/q9RyIk5cmDmqTEi9EwoRHFSGnJN8/cgLNQTmL95aRwccjVvOQU/vjC8S3fbFotawq4TOyKNEGFjm9+uyHHWUwShRmScmBbqfJyJBTFjBQNN5MkRXiMhmSgaYJiIr18elABT7QSwogL/RIFp+p8R45iWS6oK2OkRnLRK8X/vEGmohsvp0maKZLg2aAoY1BxWKYDQyoIVmyiCcKC6l0hHiGBsNIZNnQI9uLJy8S5bNlWy76/arZPqzjq4Agcg3Ngg2vQBnegA7oAgyfwAt7Au/FsvBofxuestGZUPYfgD4yvXyYRnco=</latexit><latexit sha1_base64="ZzkPtHc4oA6eKaYVN9RNpdPbb/A=">AAACEHicbVC7TsMwFHXKq5RXgJHFouIxlQQhwViJhbFINK3URJHjOK1VJ45sB6mK8gks/AoLAwixMrLxNzhthtJyJMtH59yre+8JUkalsqwfo7ayura+Ud9sbG3v7O6Z+weO5JnApIs546IfIEkYTUhXUcVIPxUExQEjvWB8W/q9RyIk5cmDmqTEi9EwoRHFSGnJN8/cgLNQTmL95aRwccjVvOQU/vjC8S3fbFotawq4TOyKNEGFjm9+uyHHWUwShRmScmBbqfJyJBTFjBQNN5MkRXiMhmSgaYJiIr18elABT7QSwogL/RIFp+p8R45iWS6oK2OkRnLRK8X/vEGmohsvp0maKZLg2aAoY1BxWKYDQyoIVmyiCcKC6l0hHiGBsNIZNnQI9uLJy8S5bNlWy76/arZPqzjq4Agcg3Ngg2vQBnegA7oAgyfwAt7Au/FsvBofxuestGZUPYfgD4yvXyYRnco=</latexit><latexit sha1_base64="ZzkPtHc4oA6eKaYVN9RNpdPbb/A=">AAACEHicbVC7TsMwFHXKq5RXgJHFouIxlQQhwViJhbFINK3URJHjOK1VJ45sB6mK8gks/AoLAwixMrLxNzhthtJyJMtH59yre+8JUkalsqwfo7ayura+Ud9sbG3v7O6Z+weO5JnApIs546IfIEkYTUhXUcVIPxUExQEjvWB8W/q9RyIk5cmDmqTEi9EwoRHFSGnJN8/cgLNQTmL95aRwccjVvOQU/vjC8S3fbFotawq4TOyKNEGFjm9+uyHHWUwShRmScmBbqfJyJBTFjBQNN5MkRXiMhmSgaYJiIr18elABT7QSwogL/RIFp+p8R45iWS6oK2OkRnLRK8X/vEGmohsvp0maKZLg2aAoY1BxWKYDQyoIVmyiCcKC6l0hHiGBsNIZNnQI9uLJy8S5bNlWy76/arZPqzjq4Agcg3Ngg2vQBnegA7oAgyfwAt7Au/FsvBofxuestGZUPYfgD4yvXyYRnco=</latexit>
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FIG. 1. Examples for the behavior of the relative velocity versus the gap size in different regimes, indicated in the regime
diagram Fig. 2. The solid lines correspond to the exact solution and the dashed lines represent the far-field approximation. The
parameter sets are as follows: (a) α˜1 = −3, α˜2 = µ˜1 = µ˜2 = 1; (b) α˜1 = α˜2 = µ˜1 = µ˜2 = 1; (c) α˜1 = µ˜1 = −0.4, α˜2 = µ˜2 = 1;
(d) α˜1 = −2, µ˜1 = 3, α˜2 = µ˜2 = 1. Each arrow shows the direction of the velocity for the corresponding particle, and double
arrows indicate the larger speed. The velocities of individual particles are shown in the insets; the dotted lines show the value
zero. See ancillary files for videos comparing our exact approach and those of far-field approximation in different regimes.
Reynolds number and Pe´clet number). The concentra-
tion field of the chemical C thereby follows the steady
state diffusion equation ∇2C = 0, subject to constant
flux boundary condition on the surface Sk of the kth
sphere (k ∈ {1, 2}), represented as −Dnk ·∇C|Sk = αk
where nk is a unit vector normal to the surface of
sphere k. In the absence of any background concen-
tration gradient (or nearby boundaries), we can assume
C(|x| → ∞) = 0. The perturbation in the concentration
field caused by the particles imposes a local relative slip
velocity on the surface of each particle, which can be writ-
ten as vsk = µk (I − nknk) ·∇C|Sk . These chemically-
induced slip velocities alter the flow field surrounding the
particles and may result in their translational motion.
To find the instantaneous velocities, one then needs to
solve the Stokes equations (∇ · σ = 0 and ∇ · v = 0),
where v is the velocity field that vanishes at infinity and
the stress tensor for an incompressible flow is defined as
σ = −pI + η(∇v +∇vT ), which involves the pressure
field p and the viscosity of the solvent η. The Stokes equa-
tions need to be solved subject to boundary conditions
v|Sk = Vk + vsk, where Vk is the translational velocity of
the kth sphere. Note that rotation is not considered here
due to the axisymmetric nature of the system. In what
follows, we take α0 and µ0 as characteristic values, and
define activity and mobility valences as α˜k = αk/α0 and
µ˜k = µk/µ0, as well as a velocity scale V0 = α0µ0/D.
To find V1 and V2, one needs to first determine the
chemical field, and then use that to resolve the hydro-
dynamic interactions. The governing equations in the
chemical field can be solved exactly using the bispherical
coordinate system (see e.g., Refs. [38–41] for examples
of such a solution). Instead of directly solving the Stokes
equations for such a system, which can be cumbersome
since the boundary conditions are complex, we employ
the Lorentz reciprocal theorem [44–48] (see also [49] for
a recent review). We consider two auxiliary problems
with the exact same geometry as our original problem.
We take these to be (i) two passive particles that trail one
another with equal and constant velocities, and (ii) two
passive particles that approach one another with equal
speeds and opposite velocities. The reciprocal theorem
connects the main and auxiliary problems as〈
n · σ · v(a)
〉
S1+S2
=
〈
n · σ(a) · v
〉
S1+S2
, (1)
where 〈·〉 denotes the surface integral and a ∈ {i, ii}.
Since the Stokes equations are linear, and the spheres in
the main problem are force-free, Eq. (1) can be reduced
to
∑2
k=1 F
(a)
k · Vk = −
∑2
k=1 T (a)1 , where F (a)1 and F (a)2
are the net hydrodynamic forces on the particles in the
auxiliary problems, and T (a)k =
〈
nk · σ(a) · vsk
〉
Sk . Com-
bining these results, the instantaneous velocities of the
spheres can then be explicitly found as[
V1
V2
]
= −
[
F
(i)
1 F
(i)
2
F
(ii)
1 F
(ii)
2
]−1
·
[ T (i)1 + T (i)2
T (ii)1 + T (ii)2
]
. (2)
Note that here the details of the auxiliary problems are
known, as the exact solution for the trailing case (the (i)-
problem) can be obtained from the work of Stimson and
Jeffery [50], and the approaching case (the (ii)-problem)
from the work of Maude [51] (see also [52] for some correc-
tions). Thus, the instantaneous velocities of the spheres
can be simply found from Eq. (2), provided the slip ve-
locities are known from the chemical interactions.
As noted earlier, accounting for full chemical and hy-
drodynamic interactions reveals that there are four pos-
sibilities for the relative motion of two chemically-active
spheres: The two particles collapse onto one another
and form a complex (regime I), move away and sepa-
rate (regime II), reach a stable equilibrium (bound-state)
3↵
1
/|↵
2
|
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FIG. 2. The regime diagram for the interactions of two
chemically-active particles in the activity-mobility parame-
ter space. If α2µ2 < 0, the map needs to be inverted, namely
regime I changes to regime II, regime III changes to regime IV,
and vice versa. The dashed lines show the regime boundaries
when the hydrodynamic interactions are neglected.
at a certain gap size (regime III), or develop a critical
gap size above which they move apart and below which
they aggregate (regime IV). Using Eq. (2), we can eval-
uate the velocities at different gap sizes and identify the
corresponding regimes. In Fig. 1, we have illustrated
some examples for the variations of the relative velocity
against the gap size, for all the different regimes. While
in regime I and II the relative longitudinal velocity (i.e.,
(V1 − V2) · e) is strictly negative or positive, in regimes
III and IV, it becomes zero at a nonzero gap size. Since
the phoretic interactions of two chemically-active parti-
cles are nonreciprocal, being in regimes I or II does not
necessitate having mutual attraction or repulsion. In-
stead, we can have frustrated cases such as particle 1 be-
ing attracted to particle 2, while particle 2 is repelled by
particle 1, etc [22, 23, 28]. To determine the full behavior
of the system, the individual velocities V1 and V2 need
to be probed, as shown in the insets of Fig 1. Similarly,
in regimes III and IV, switching from mutual attraction
to repulsion can happen due to the change of direction or
magnitude of the interaction. In the example given for
regime III in Fig 1(c), the direction of both particles flip
when the gap size exceeds the fixed-point value, while in
the case depicted for regime IV in Fig 1(d), the direc-
tion and strength change together to reverse the relative
motion.
We recall that in the far-field approximation the sign
of α2µ1 + α1µ2 determines the behavior of the system
(regime I, if negative, and regime II, if positive). To sim-
ilarly find a criterion for these four regimes in the exact
description of the problem, we need to further investigate
the relative motion. Since the spheres are of equal radii,
we have F
(i)
1 = F
(i)
2 and F
(ii)
1 = −F (ii)2 . The relative
velocity can then be simply found as
V1 − V2 = e|F (ii)1 |
(〈
σ
(ii)
1 v
s
1
〉
S1
+
〈
σ
(ii)
2 v
s
2
〉
S2
)
, (3)
where σ
(ii)
k = nk · σ(ii) · tk, vsk = vsktk, and tk is a unit
vector tangential to the surface of the kth sphere (re-
specting the axial symmetry). Equation (3) indicates
that only the approaching auxiliary problem is needed to
determine the relative motion of the spheres (and one can
similarly show that the center-of-mass motion is governed
by the trailing problem).
Due to the linearity of the chemical field equations and
the symmetric geometry, we can write the concentration
field as C(x) = α1G(x − x1) + α2G(x − x2), where xk
represents the center of sphere k. The slip velocities are
then found as vsk = µkαk∇k‖G(Rnk) + µkαl∇k‖G(Rnk +
xk−xl), where∇k‖ = (I − nknk) ·∇, and k, l ∈ {1, 2} in
a mutually exclusive manner. The slip-velocity of each
particle comprises a self-generated contribution and an
induced one from the neighboring particle. Since the
particles considered here are chemically-isotropic, the for-
mer contribution can only be nonzero due to the near-
field effects, and thus vanishes once the particles are far
from one another. Combining the above definitions with
Eq. (3), and defining N =
〈
σ
(ii)
k ∇k‖G(Rnk) · tk
〉
Sk
, and
F =
〈
σ
(ii)
k ∇k‖G(Rnk + xk − xl) · tk
〉
Sk
, we obtain
V1 − V2 = Fe|F (ii)1 |
[(α1µ1 + α2µ2) ε+ (α1µ2 + α2µ1)] ,
(4)
where ε = N/F characterizes the importance of the
near-field hydrodynamic and chemical interactions and
is solely a function of the gap size. Given that F > 0,
the sign of (α1µ1 + α2µ2) ε + (α1µ2 + α2µ1) determines
the attractive or repulsive nature of the overall phoretic
interaction, and it may change depending on the gap size,
giving rise to the appearance of regimes III and IV. To
determine the regime of the system, it suffices to com-
pare the sign of Eq. (4) when the particles are very close
(∆→ 0), and when they are very far (∆→∞). For the
latter ε → 0, which recovers the far-field approximation
criterion for attraction and repulsion. When the parti-
cles are close, however, we find ε ≈ 0.97. Using these two
bounding cases, we can construct the regime diagram in
the activity-mobility parameter space, as shown in Fig. 2.
It is worth noting that for chemically-identical particles
(i.e., α1 = α2 and µ1 = µ2), since 1 + ε > 0, the sys-
tem is in regime I when αkµk < 0, and regime II when
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<latexit sha1 _base64="fMYmWcNtp7WS9sIca IJk0ERICZ0=">AAAB6XicbVBNS 8NAEJ3Ur1q/qh69LBbBiyVRQY9 FLx6r2A9oQ9lsJ+3SzSbsboQS+ g+8eFDEq//Im//GbZuDtj4YeLw 3w8y8IBFcG9f9dgorq2vrG8XN0 tb2zu5eef+gqeNUMWywWMSqHVC NgktsGG4EthOFNAoEtoLR7dRvP aHSPJaPZpygH9GB5CFn1Fjp4ey iV664VXcGsky8nFQgR71X/ur2Y 5ZGKA0TVOuO5ybGz6gynAmclLq pxoSyER1gx1JJI9R+Nrt0Qk6s0 idhrGxJQ2bq74mMRlqPo8B2Rt QM9aI3Ff/zOqkJr/2MyyQ1KNl8 UZgKYmIyfZv0uUJmxNgSyhS3tx I2pIoyY8Mp2RC8xZeXSfO86rlV 7/6yUrvJ4yjCERzDKXhwBTW4gz o0gEEIz/AKb87IeXHenY95a8HJ Zw7hD5zPH+bqjO4=</latexit><latexit sha1 _base64="fMYmWcNtp7WS9sIca IJk0ERICZ0=">AAAB6XicbVBNS 8NAEJ3Ur1q/qh69LBbBiyVRQY9 FLx6r2A9oQ9lsJ+3SzSbsboQS+ g+8eFDEq//Im//GbZuDtj4YeLw 3w8y8IBFcG9f9dgorq2vrG8XN0 tb2zu5eef+gqeNUMWywWMSqHVC NgktsGG4EthOFNAoEtoLR7dRvP aHSPJaPZpygH9GB5CFn1Fjp4ey iV664VXcGsky8nFQgR71X/ur2Y 5ZGKA0TVOuO5ybGz6gynAmclLq pxoSyER1gx1JJI9R+Nrt0Qk6s0 idhrGxJQ2bq74mMRlqPo8B2Rt QM9aI3Ff/zOqkJr/2MyyQ1KNl8 UZgKYmIyfZv0uUJmxNgSyhS3tx I2pIoyY8Mp2RC8xZeXSfO86rlV 7/6yUrvJ4yjCERzDKXhwBTW4gz o0gEEIz/AKb87IeXHenY95a8HJ Zw7hD5zPH+bqjO4=</latexit><latexit sha1 _base64="fMYmWcNtp7WS9sIca IJk0ERICZ0=">AAAB6XicbVBNS 8NAEJ3Ur1q/qh69LBbBiyVRQY9 FLx6r2A9oQ9lsJ+3SzSbsboQS+ g+8eFDEq//Im//GbZuDtj4YeLw 3w8y8IBFcG9f9dgorq2vrG8XN0 tb2zu5eef+gqeNUMWywWMSqHVC NgktsGG4EthOFNAoEtoLR7dRvP aHSPJaPZpygH9GB5CFn1Fjp4ey iV664VXcGsky8nFQgR71X/ur2Y 5ZGKA0TVOuO5ybGz6gynAmclLq pxoSyER1gx1JJI9R+Nrt0Qk6s0 idhrGxJQ2bq74mMRlqPo8B2Rt QM9aI3Ff/zOqkJr/2MyyQ1KNl8 UZgKYmIyfZv0uUJmxNgSyhS3tx I2pIoyY8Mp2RC8xZeXSfO86rlV 7/6yUrvJ4yjCERzDKXhwBTW4gz o0gEEIz/AKb87IeXHenY95a8HJ Zw7hD5zPH+bqjO4=</latexit><latexit sha1 _base64="fMYmWcNtp7WS9sIca IJk0ERICZ0=">AAAB6XicbVBNS 8NAEJ3Ur1q/qh69LBbBiyVRQY9 FLx6r2A9oQ9lsJ+3SzSbsboQS+ g+8eFDEq//Im//GbZuDtj4YeLw 3w8y8IBFcG9f9dgorq2vrG8XN0 tb2zu5eef+gqeNUMWywWMSqHVC NgktsGG4EthOFNAoEtoLR7dRvP aHSPJaPZpygH9GB5CFn1Fjp4ey iV664VXcGsky8nFQgR71X/ur2Y 5ZGKA0TVOuO5ybGz6gynAmclLq pxoSyER1gx1JJI9R+Nrt0Qk6s0 idhrGxJQ2bq74mMRlqPo8B2Rt QM9aI3Ff/zOqkJr/2MyyQ1KNl8 UZgKYmIyfZv0uUJmxNgSyhS3tx I2pIoyY8Mp2RC8xZeXSfO86rlV 7/6yUrvJ4yjCERzDKXhwBTW4gz o0gEEIz/AKb87IeXHenY95a8HJ Zw7hD5zPH+bqjO4=</latexit> 1<latexit sha1_base64="l9eImvYcFOKpzEDji/n9jPDeWb8= ">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IB FcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFb fqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6Im rFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWow z00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8Aep2MtQ==</latexit><latexit sha1_base64="l9eImvYcFOKpzEDji/n9jPDeWb8= ">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IB FcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFb fqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6Im rFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWow z00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8Aep2MtQ==</latexit><latexit sha1_base64="l9eImvYcFOKpzEDji/n9jPDeWb8= ">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IB FcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFb fqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6Im rFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWow z00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8Aep2MtQ==</latexit><latexit sha1_base64="l9eImvYcFOKpzEDji/n9jPDeWb8= ">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IB FcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFb fqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6Im rFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWow z00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8Aep2MtQ==</latexit>
10
<latexit sha1 _base64="fgfL/1b4VTlaIKW1Y TPmbQG1wxk=">AAAB6XicbVBNS 8NAEJ3Ur1q/oh69LBbBU0lE0GP Ri8cq9gPaUDbbTbt0swm7E6GE/ gMvHhTx6j/y5r9x2+agrQ8GHu/ NMDMvTKUw6HnfTmltfWNzq7xd2 dnd2z9wD49aJsk0402WyER3Qmq 4FIo3UaDknVRzGoeSt8Px7cxvP 3FtRKIecZLyIKZDJSLBKFrpwff 6btWreXOQVeIXpAoFGn33qzdIW BZzhUxSY7q+l2KQU42CST6t9DL DU8rGdMi7lioacxPk80un5MwqA xIl2pZCMld/T+Q0NmYSh7Yzpj gyy95M/M/rZhhdB7lQaYZcscWi KJMEEzJ7mwyE5gzlxBLKtLC3Ej aimjK04VRsCP7yy6ukdVHzvZp/ f1mt3xRxlOEETuEcfLiCOtxBA5 rAIIJneIU3Z+y8OO/Ox6K15BQz x/AHzucP6HKM7w==</latexit><latexit sha1 _base64="fgfL/1b4VTlaIKW1Y TPmbQG1wxk=">AAAB6XicbVBNS 8NAEJ3Ur1q/oh69LBbBU0lE0GP Ri8cq9gPaUDbbTbt0swm7E6GE/ gMvHhTx6j/y5r9x2+agrQ8GHu/ NMDMvTKUw6HnfTmltfWNzq7xd2 dnd2z9wD49aJsk0402WyER3Qmq 4FIo3UaDknVRzGoeSt8Px7cxvP 3FtRKIecZLyIKZDJSLBKFrpwff 6btWreXOQVeIXpAoFGn33qzdIW BZzhUxSY7q+l2KQU42CST6t9DL DU8rGdMi7lioacxPk80un5MwqA xIl2pZCMld/T+Q0NmYSh7Yzpj gyy95M/M/rZhhdB7lQaYZcscWi KJMEEzJ7mwyE5gzlxBLKtLC3Ej aimjK04VRsCP7yy6ukdVHzvZp/ f1mt3xRxlOEETuEcfLiCOtxBA5 rAIIJneIU3Z+y8OO/Ox6K15BQz x/AHzucP6HKM7w==</latexit><latexit sha1 _base64="fgfL/1b4VTlaIKW1Y TPmbQG1wxk=">AAAB6XicbVBNS 8NAEJ3Ur1q/oh69LBbBU0lE0GP Ri8cq9gPaUDbbTbt0swm7E6GE/ gMvHhTx6j/y5r9x2+agrQ8GHu/ NMDMvTKUw6HnfTmltfWNzq7xd2 dnd2z9wD49aJsk0402WyER3Qmq 4FIo3UaDknVRzGoeSt8Px7cxvP 3FtRKIecZLyIKZDJSLBKFrpwff 6btWreXOQVeIXpAoFGn33qzdIW BZzhUxSY7q+l2KQU42CST6t9DL DU8rGdMi7lioacxPk80un5MwqA xIl2pZCMld/T+Q0NmYSh7Yzpj gyy95M/M/rZhhdB7lQaYZcscWi KJMEEzJ7mwyE5gzlxBLKtLC3Ej aimjK04VRsCP7yy6ukdVHzvZp/ f1mt3xRxlOEETuEcfLiCOtxBA5 rAIIJneIU3Z+y8OO/Ox6K15BQz x/AHzucP6HKM7w==</latexit><latexit sha1 _base64="fgfL/1b4VTlaIKW1Y TPmbQG1wxk=">AAAB6XicbVBNS 8NAEJ3Ur1q/oh69LBbBU0lE0GP Ri8cq9gPaUDbbTbt0swm7E6GE/ gMvHhTx6j/y5r9x2+agrQ8GHu/ NMDMvTKUw6HnfTmltfWNzq7xd2 dnd2z9wD49aJsk0402WyER3Qmq 4FIo3UaDknVRzGoeSt8Px7cxvP 3FtRKIecZLyIKZDJSLBKFrpwff 6btWreXOQVeIXpAoFGn33qzdIW BZzhUxSY7q+l2KQU42CST6t9DL DU8rGdMi7lioacxPk80un5MwqA xIl2pZCMld/T+Q0NmYSh7Yzpj gyy95M/M/rZhhdB7lQaYZcscWi KJMEEzJ7mwyE5gzlxBLKtLC3Ej aimjK04VRsCP7yy6ukdVHzvZp/ f1mt3xRxlOEETuEcfLiCOtxBA5 rAIIJneIU3Z+y8OO/Ox6K15BQz x/AHzucP6HKM7w==</latexit>
0
<latexit sha1 _base64="6ZTwbptvK00HUiMuN ssEoeJJPkc=">AAAB6HicbVBNS 8NAEJ3Ur1q/qh69LBbBU0lEqMe iF48t2A9oQ9lsJ+3azSbsboQS+ gu8eFDEqz/Jm//GbZuDtj4YeLw 3w8y8IBFcG9f9dgobm1vbO8Xd0 t7+weFR+fikreNUMWyxWMSqG1C NgktsGW4EdhOFNAoEdoLJ3dzvP KHSPJYPZpqgH9GR5CFn1Fip6Q7 KFbfqLkDWiZeTCuRoDMpf/WHM0 gilYYJq3fPcxPgZVYYzgbNSP9W YUDahI+xZKmmE2s8Wh87IhVWGJ IyVLWnIQv09kdFI62kU2M6Imr Fe9ebif14vNeGNn3GZpAYlWy4K U0FMTOZfkyFXyIyYWkKZ4vZWws ZUUWZsNiUbgrf68jppX1U9t+o1 ryv12zyOIpzBOVyCBzWowz00oA UMEJ7hFd6cR+fFeXc+lq0FJ585 hT9wPn8AeRmMtA==</latexit><latexit sha1 _base64="6ZTwbptvK00HUiMuN ssEoeJJPkc=">AAAB6HicbVBNS 8NAEJ3Ur1q/qh69LBbBU0lEqMe iF48t2A9oQ9lsJ+3azSbsboQS+ gu8eFDEqz/Jm//GbZuDtj4YeLw 3w8y8IBFcG9f9dgobm1vbO8Xd0 t7+weFR+fikreNUMWyxWMSqG1C NgktsGW4EdhOFNAoEdoLJ3dzvP KHSPJYPZpqgH9GR5CFn1Fip6Q7 KFbfqLkDWiZeTCuRoDMpf/WHM0 gilYYJq3fPcxPgZVYYzgbNSP9W YUDahI+xZKmmE2s8Wh87IhVWGJ IyVLWnIQv09kdFI62kU2M6Imr Fe9ebif14vNeGNn3GZpAYlWy4K U0FMTOZfkyFXyIyYWkKZ4vZWws ZUUWZsNiUbgrf68jppX1U9t+o1 ryv12zyOIpzBOVyCBzWowz00oA UMEJ7hFd6cR+fFeXc+lq0FJ585 hT9wPn8AeRmMtA==</latexit><latexit sha1 _base64="6ZTwbptvK00HUiMuN ssEoeJJPkc=">AAAB6HicbVBNS 8NAEJ3Ur1q/qh69LBbBU0lEqMe iF48t2A9oQ9lsJ+3azSbsboQS+ gu8eFDEqz/Jm//GbZuDtj4YeLw 3w8y8IBFcG9f9dgobm1vbO8Xd0 t7+weFR+fikreNUMWyxWMSqG1C NgktsGW4EdhOFNAoEdoLJ3dzvP KHSPJYPZpqgH9GR5CFn1Fip6Q7 KFbfqLkDWiZeTCuRoDMpf/WHM0 gilYYJq3fPcxPgZVYYzgbNSP9W YUDahI+xZKmmE2s8Wh87IhVWGJ IyVLWnIQv09kdFI62kU2M6Imr Fe9ebif14vNeGNn3GZpAYlWy4K U0FMTOZfkyFXyIyYWkKZ4vZWws ZUUWZsNiUbgrf68jppX1U9t+o1 ryv12zyOIpzBOVyCBzWowz00oA UMEJ7hFd6cR+fFeXc+lq0FJ585 hT9wPn8AeRmMtA==</latexit><latexit sha1 _base64="6ZTwbptvK00HUiMuN ssEoeJJPkc=">AAAB6HicbVBNS 8NAEJ3Ur1q/qh69LBbBU0lEqMe iF48t2A9oQ9lsJ+3azSbsboQS+ gu8eFDEqz/Jm//GbZuDtj4YeLw 3w8y8IBFcG9f9dgobm1vbO8Xd0 t7+weFR+fikreNUMWyxWMSqG1C NgktsGW4EdhOFNAoEdoLJ3dzvP KHSPJYPZpqgH9GR5CFn1Fip6Q7 KFbfqLkDWiZeTCuRoDMpf/WHM0 gilYYJq3fPcxPgZVYYzgbNSP9W YUDahI+xZKmmE2s8Wh87IhVWGJ IyVLWnIQv09kdFI62kU2M6Imr Fe9ebif14vNeGNn3GZpAYlWy4K U0FMTOZfkyFXyIyYWkKZ4vZWws ZUUWZsNiUbgrf68jppX1U9t+o1 ryv12zyOIpzBOVyCBzWowz00oA UMEJ7hFd6cR+fFeXc+lq0FJ585 hT9wPn8AeRmMtA==</latexit>
(a)
<latexit sha1_b ase64="az4noS3+Pvq3XHus3+hVWQX 9QvY=">AAAB8XicbVBNS8NAEJ34We tX1aOXxSLUS0lE1GPBi8cK9gPbUDb bTbt0swm7E7GE/gsvHhTx6r/x5r9x2 +agrQ8GHu/NMDMvSKQw6Lrfzsrq2v rGZmGruL2zu7dfOjhsmjjVjDdYLGP dDqjhUijeQIGStxPNaRRI3gpGN1O/9 ci1EbG6x3HC/YgOlAgFo2ilhy7yJ8 wq9GzSK5XdqjsDWSZeTsqQo94rfXX 7MUsjrpBJakzHcxP0M6pRMMknxW5qe ELZiA54x1JFI278bHbxhJxapU/CWN tSSGbq74mMRsaMo8B2RhSHZtGbiv9 5nRTDaz8TKkmRKzZfFKaSYEym75O+0 JyhHFtCmRb2VsKGVFOGNqSiDcFbfH mZNM+rnlv17i7Ktcs8jgIcwwlUwIM rqMEt1KEBDBQ8wyu8OcZ5cd6dj3nri pPPHMEfOJ8/SyCQnQ==</latexit><latexit sha1_b ase64="az4noS3+Pvq3XHus3+hVWQX 9QvY=">AAAB8XicbVBNS8NAEJ34We tX1aOXxSLUS0lE1GPBi8cK9gPbUDb bTbt0swm7E7GE/gsvHhTx6r/x5r9x2 +agrQ8GHu/NMDMvSKQw6Lrfzsrq2v rGZmGruL2zu7dfOjhsmjjVjDdYLGP dDqjhUijeQIGStxPNaRRI3gpGN1O/9 ci1EbG6x3HC/YgOlAgFo2ilhy7yJ8 wq9GzSK5XdqjsDWSZeTsqQo94rfXX 7MUsjrpBJakzHcxP0M6pRMMknxW5qe ELZiA54x1JFI278bHbxhJxapU/CWN tSSGbq74mMRsaMo8B2RhSHZtGbiv9 5nRTDaz8TKkmRKzZfFKaSYEym75O+0 JyhHFtCmRb2VsKGVFOGNqSiDcFbfH mZNM+rnlv17i7Ktcs8jgIcwwlUwIM rqMEt1KEBDBQ8wyu8OcZ5cd6dj3nri pPPHMEfOJ8/SyCQnQ==</latexit><latexit sha1_b ase64="az4noS3+Pvq3XHus3+hVWQX 9QvY=">AAAB8XicbVBNS8NAEJ34We tX1aOXxSLUS0lE1GPBi8cK9gPbUDb bTbt0swm7E7GE/gsvHhTx6r/x5r9x2 +agrQ8GHu/NMDMvSKQw6Lrfzsrq2v rGZmGruL2zu7dfOjhsmjjVjDdYLGP dDqjhUijeQIGStxPNaRRI3gpGN1O/9 ci1EbG6x3HC/YgOlAgFo2ilhy7yJ8 wq9GzSK5XdqjsDWSZeTsqQo94rfXX 7MUsjrpBJakzHcxP0M6pRMMknxW5qe ELZiA54x1JFI278bHbxhJxapU/CWN tSSGbq74mMRsaMo8B2RhSHZtGbiv9 5nRTDaz8TKkmRKzZfFKaSYEym75O+0 JyhHFtCmRb2VsKGVFOGNqSiDcFbfH mZNM+rnlv17i7Ktcs8jgIcwwlUwIM rqMEt1KEBDBQ8wyu8OcZ5cd6dj3nri pPPHMEfOJ8/SyCQnQ==</latexit><latexit sha1_b ase64="az4noS3+Pvq3XHus3+hVWQX 9QvY=">AAAB8XicbVBNS8NAEJ34We tX1aOXxSLUS0lE1GPBi8cK9gPbUDb bTbt0swm7E7GE/gsvHhTx6r/x5r9x2 +agrQ8GHu/NMDMvSKQw6Lrfzsrq2v rGZmGruL2zu7dfOjhsmjjVjDdYLGP dDqjhUijeQIGStxPNaRRI3gpGN1O/9 ci1EbG6x3HC/YgOlAgFo2ilhy7yJ8 wq9GzSK5XdqjsDWSZeTsqQo94rfXX 7MUsjrpBJakzHcxP0M6pRMMknxW5qe ELZiA54x1JFI278bHbxhJxapU/CWN tSSGbq74mMRsaMo8B2RhSHZtGbiv9 5nRTDaz8TKkmRKzZfFKaSYEym75O+0 JyhHFtCmRb2VsKGVFOGNqSiDcFbfH mZNM+rnlv17i7Ktcs8jgIcwwlUwIM rqMEt1KEBDBQ8wyu8OcZ5cd6dj3nri pPPHMEfOJ8/SyCQnQ==</latexit>
0
<latexit sha1_base64="EP1u5569Uf 07N9VDVEgVYyKO59E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseCF48t 2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgob m1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHS PJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZ VYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrF e9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf 68jppX1U9t+o1ryv1Wh5HEc7gHC7Bgxuowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ58 5hT9wPn8AdX2MqA==</latexit><latexit sha1_base64="EP1u5569Uf 07N9VDVEgVYyKO59E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseCF48t 2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgob m1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHS PJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZ VYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrF e9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf 68jppX1U9t+o1ryv1Wh5HEc7gHC7Bgxuowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ58 5hT9wPn8AdX2MqA==</latexit><latexit sha1_base64="EP1u5569Uf 07N9VDVEgVYyKO59E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseCF48t 2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgob m1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHS PJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZ VYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrF e9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf 68jppX1U9t+o1ryv1Wh5HEc7gHC7Bgxuowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ58 5hT9wPn8AdX2MqA==</latexit><latexit sha1_base64="EP1u5569Uf 07N9VDVEgVYyKO59E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseCF48t 2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgob m1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHS PJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZ VYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrF e9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf 68jppX1U9t+o1ryv1Wh5HEc7gHC7Bgxuowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ58 5hT9wPn8AdX2MqA==</latexit>
(b)
<latexit sha1_base64="PWEdzeHe D+fg9vI2pawikLRfzDI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSLUS0lE1 GPBi8cK9gPbUDbbTbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDM vSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVjDdYLGPdDqjhUijeQIGStx PNaRRI3gpGN1O/9ci1EbG6x3HC/YgOlAgFo2ilhy7yJ8wqwdmkVyq7VXcGs ky8nJQhR71X+ur2Y5ZGXCGT1JiO5yboZ1SjYJJPit3U8ISyER3wjqWKRtz 42eziCTm1Sp+EsbalkMzU3xMZjYwZR4HtjCgOzaI3Ff/zOimG134mVJIiV2 y+KEwlwZhM3yd9oTlDObaEMi3srYQNqaYMbUhFG4K3+PIyaZ5XPbfq3V2Ua 5d5HAU4hhOogAdXUINbqEMDGCh4hld4c4zz4rw7H/PWFSefOYI/cD5/AEy mkJ4=</latexit><latexit sha1_base64="PWEdzeHe D+fg9vI2pawikLRfzDI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSLUS0lE1 GPBi8cK9gPbUDbbTbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDM vSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVjDdYLGPdDqjhUijeQIGStx PNaRRI3gpGN1O/9ci1EbG6x3HC/YgOlAgFo2ilhy7yJ8wqwdmkVyq7VXcGs ky8nJQhR71X+ur2Y5ZGXCGT1JiO5yboZ1SjYJJPit3U8ISyER3wjqWKRtz 42eziCTm1Sp+EsbalkMzU3xMZjYwZR4HtjCgOzaI3Ff/zOimG134mVJIiV2 y+KEwlwZhM3yd9oTlDObaEMi3srYQNqaYMbUhFG4K3+PIyaZ5XPbfq3V2Ua 5d5HAU4hhOogAdXUINbqEMDGCh4hld4c4zz4rw7H/PWFSefOYI/cD5/AEy mkJ4=</latexit><latexit sha1_base64="PWEdzeHe D+fg9vI2pawikLRfzDI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSLUS0lE1 GPBi8cK9gPbUDbbTbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDM vSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVjDdYLGPdDqjhUijeQIGStx PNaRRI3gpGN1O/9ci1EbG6x3HC/YgOlAgFo2ilhy7yJ8wqwdmkVyq7VXcGs ky8nJQhR71X+ur2Y5ZGXCGT1JiO5yboZ1SjYJJPit3U8ISyER3wjqWKRtz 42eziCTm1Sp+EsbalkMzU3xMZjYwZR4HtjCgOzaI3Ff/zOimG134mVJIiV2 y+KEwlwZhM3yd9oTlDObaEMi3srYQNqaYMbUhFG4K3+PIyaZ5XPbfq3V2Ua 5d5HAU4hhOogAdXUINbqEMDGCh4hld4c4zz4rw7H/PWFSefOYI/cD5/AEy mkJ4=</latexit><latexit sha1_base64="PWEdzeHe D+fg9vI2pawikLRfzDI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSLUS0lE1 GPBi8cK9gPbUDbbTbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDM vSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVjDdYLGPdDqjhUijeQIGStx PNaRRI3gpGN1O/9ci1EbG6x3HC/YgOlAgFo2ilhy7yJ8wqwdmkVyq7VXcGs ky8nJQhR71X+ur2Y5ZGXCGT1JiO5yboZ1SjYJJPit3U8ISyER3wjqWKRtz 42eziCTm1Sp+EsbalkMzU3xMZjYwZR4HtjCgOzaI3Ff/zOimG134mVJIiV2 y+KEwlwZhM3yd9oTlDObaEMi3srYQNqaYMbUhFG4K3+PIyaZ5XPbfq3V2Ua 5d5HAU4hhOogAdXUINbqEMDGCh4hld4c4zz4rw7H/PWFSefOYI/cD5/AEy mkJ4=</latexit>
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<latexit sha1_base64="LPERB9zV5D aojd1V/5DJmbM2eiE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEqseCF49V 7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa +sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1 EbF6xEnC/YgOlQgFo2ilB6/WL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0 M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhR HZtmbif953RTDGz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcF bfnmVtC6qnlv17i8r9as8jiKcwCmcgwfXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx 85hj+wPn8AexqjOg=</latexit><latexit sha1_base64="LPERB9zV5D aojd1V/5DJmbM2eiE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEqseCF49V 7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa +sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1 EbF6xEnC/YgOlQgFo2ilB6/WL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0 M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhR HZtmbif953RTDGz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcF bfnmVtC6qnlv17i8r9as8jiKcwCmcgwfXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx 85hj+wPn8AexqjOg=</latexit><latexit sha1_base64="LPERB9zV5D aojd1V/5DJmbM2eiE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEqseCF49V 7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa +sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1 EbF6xEnC/YgOlQgFo2ilB6/WL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0 M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhR HZtmbif953RTDGz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcF bfnmVtC6qnlv17i8r9as8jiKcwCmcgwfXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx 85hj+wPn8AexqjOg=</latexit><latexit sha1_base64="LPERB9zV5D aojd1V/5DJmbM2eiE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEqseCF49V 7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa +sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1 EbF6xEnC/YgOlQgFo2ilB6/WL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0 M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhR HZtmbif953RTDGz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcF bfnmVtC6qnlv17i8r9as8jiKcwCmcgwfXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx 85hj+wPn8AexqjOg=</latexit>
 3
<latexit sha1_base64="URnz92GGK5 Pa4lZctIVFIwgv0pA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyVRUY8FLx6r 2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV 1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqd+64lr I2L1iOOE+xEdKBEKRtFKD2cXvXLFrbozkGXi5aQCOeq98le3H7M04gqZpMZ0PDdB P6MaBZN8UuqmhieUjeiAdyxVNOLGz2aXTsiJVfokjLUthWSm/p7IaGTMOApsZ0R xaBa9qfif10kxvPEzoZIUuWLzRWEqCcZk+jbpC80ZyrEllGlhbyVsSDVlaMMp2RC 8xZeXSfO86rlV7/6yUrvK4yjCERzDKXhwDTW4gzo0gEEIz/AKb87IeXHenY95a8H JZw7hD5zPH+NOjOI=</latexit><latexit sha1_base64="URnz92GGK5 Pa4lZctIVFIwgv0pA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyVRUY8FLx6r 2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV 1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqd+64lr I2L1iOOE+xEdKBEKRtFKD2cXvXLFrbozkGXi5aQCOeq98le3H7M04gqZpMZ0PDdB P6MaBZN8UuqmhieUjeiAdyxVNOLGz2aXTsiJVfokjLUthWSm/p7IaGTMOApsZ0R xaBa9qfif10kxvPEzoZIUuWLzRWEqCcZk+jbpC80ZyrEllGlhbyVsSDVlaMMp2RC 8xZeXSfO86rlV7/6yUrvK4yjCERzDKXhwDTW4gzo0gEEIz/AKb87IeXHenY95a8H JZw7hD5zPH+NOjOI=</latexit><latexit sha1_base64="URnz92GGK5 Pa4lZctIVFIwgv0pA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyVRUY8FLx6r 2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV 1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqd+64lr I2L1iOOE+xEdKBEKRtFKD2cXvXLFrbozkGXi5aQCOeq98le3H7M04gqZpMZ0PDdB P6MaBZN8UuqmhieUjeiAdyxVNOLGz2aXTsiJVfokjLUthWSm/p7IaGTMOApsZ0R xaBa9qfif10kxvPEzoZIUuWLzRWEqCcZk+jbpC80ZyrEllGlhbyVsSDVlaMMp2RC 8xZeXSfO86rlV7/6yUrvK4yjCERzDKXhwDTW4gzo0gEEIz/AKb87IeXHenY95a8H JZw7hD5zPH+NOjOI=</latexit><latexit sha1_base64="URnz92GGK5 Pa4lZctIVFIwgv0pA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyVRUY8FLx6r 2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV 1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqd+64lr I2L1iOOE+xEdKBEKRtFKD2cXvXLFrbozkGXi5aQCOeq98le3H7M04gqZpMZ0PDdB P6MaBZN8UuqmhieUjeiAdyxVNOLGz2aXTsiJVfokjLUthWSm/p7IaGTMOApsZ0R xaBa9qfif10kxvPEzoZIUuWLzRWEqCcZk+jbpC80ZyrEllGlhbyVsSDVlaMMp2RC 8xZeXSfO86rlV7/6yUrvK4yjCERzDKXhwDTW4gzo0gEEIz/AKb87IeXHenY95a8H JZw7hD5zPH+NOjOI=</latexit>
 1.5
<latexit sha1_base64="mfhI5QPCTm Vc6jXmRnEY6kWipZ8=">AAAB63icbVDLSsNAFL2pr1pfVZduBovgxpBIfSwLblxW sA9oQ5lMJ+3QmUmYmQgl9BfcuFDErT/kzr9x0mahrQcuHM65l3vvCRPOtPG8b6e0 tr6xuVXeruzs7u0fVA+P2jpOFaEtEvNYdUOsKWeStgwznHYTRbEIOe2Ek7vc7zxR pVksH800oYHAI8kiRrDJpQvfvRpUa57rzYFWiV+QGhRoDqpf/WFMUkGlIRxr3fO9 xAQZVoYRTmeVfqppgskEj2jPUokF1UE2v3WGzqwyRFGsbEmD5urviQwLracitJ0 Cm7Fe9nLxP6+Xmug2yJhMUkMlWSyKUo5MjPLH0ZApSgyfWoKJYvZWRMZYYWJsPBU bgr/88ippX7q+5/oP9VrjuoijDCdwCufgww004B6a0AICY3iGV3hzhPPivDsfi9a SU8wcwx84nz/BGY1X</latexit><latexit sha1_base64="mfhI5QPCTm Vc6jXmRnEY6kWipZ8=">AAAB63icbVDLSsNAFL2pr1pfVZduBovgxpBIfSwLblxW sA9oQ5lMJ+3QmUmYmQgl9BfcuFDErT/kzr9x0mahrQcuHM65l3vvCRPOtPG8b6e0 tr6xuVXeruzs7u0fVA+P2jpOFaEtEvNYdUOsKWeStgwznHYTRbEIOe2Ek7vc7zxR pVksH800oYHAI8kiRrDJpQvfvRpUa57rzYFWiV+QGhRoDqpf/WFMUkGlIRxr3fO9 xAQZVoYRTmeVfqppgskEj2jPUokF1UE2v3WGzqwyRFGsbEmD5urviQwLracitJ0 Cm7Fe9nLxP6+Xmug2yJhMUkMlWSyKUo5MjPLH0ZApSgyfWoKJYvZWRMZYYWJsPBU bgr/88ippX7q+5/oP9VrjuoijDCdwCufgww004B6a0AICY3iGV3hzhPPivDsfi9a SU8wcwx84nz/BGY1X</latexit><latexit sha1_base64="mfhI5QPCTm Vc6jXmRnEY6kWipZ8=">AAAB63icbVDLSsNAFL2pr1pfVZduBovgxpBIfSwLblxW sA9oQ5lMJ+3QmUmYmQgl9BfcuFDErT/kzr9x0mahrQcuHM65l3vvCRPOtPG8b6e0 tr6xuVXeruzs7u0fVA+P2jpOFaEtEvNYdUOsKWeStgwznHYTRbEIOe2Ek7vc7zxR pVksH800oYHAI8kiRrDJpQvfvRpUa57rzYFWiV+QGhRoDqpf/WFMUkGlIRxr3fO9 xAQZVoYRTmeVfqppgskEj2jPUokF1UE2v3WGzqwyRFGsbEmD5urviQwLracitJ0 Cm7Fe9nLxP6+Xmug2yJhMUkMlWSyKUo5MjPLH0ZApSgyfWoKJYvZWRMZYYWJsPBU bgr/88ippX7q+5/oP9VrjuoijDCdwCufgww004B6a0AICY3iGV3hzhPPivDsfi9a SU8wcwx84nz/BGY1X</latexit><latexit sha1_base64="mfhI5QPCTm Vc6jXmRnEY6kWipZ8=">AAAB63icbVDLSsNAFL2pr1pfVZduBovgxpBIfSwLblxW sA9oQ5lMJ+3QmUmYmQgl9BfcuFDErT/kzr9x0mahrQcuHM65l3vvCRPOtPG8b6e0 tr6xuVXeruzs7u0fVA+P2jpOFaEtEvNYdUOsKWeStgwznHYTRbEIOe2Ek7vc7zxR pVksH800oYHAI8kiRrDJpQvfvRpUa57rzYFWiV+QGhRoDqpf/WFMUkGlIRxr3fO9 xAQZVoYRTmeVfqppgskEj2jPUokF1UE2v3WGzqwyRFGsbEmD5urviQwLracitJ0 Cm7Fe9nLxP6+Xmug2yJhMUkMlWSyKUo5MjPLH0ZApSgyfWoKJYvZWRMZYYWJsPBU bgr/88ippX7q+5/oP9VrjuoijDCdwCufgww004B6a0AICY3iGV3hzhPPivDsfi9a SU8wcwx84nz/BGY1X</latexit>
0
<latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc="> AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9 dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeT CuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeG Nn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+f FeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc="> AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9 dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeT CuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeG Nn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+f FeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc="> AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9 dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeT CuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeG Nn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+f FeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc="> AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9 dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeT CuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeG Nn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+f FeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit>
0 1 2 3 4
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11<latexit sha1_base64="BvovSkgK nUvawkB6AcrjQGLE9QU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqs eCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IB FcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNA oEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/W HM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLW nIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXy IyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv1Wh5HEc7gHC7Bgxuow z00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AdwGMqQ==</latexit><latexit sha1_base64="BvovSkgK nUvawkB6AcrjQGLE9QU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqs eCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IB FcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNA oEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/W HM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLW nIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXy IyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv1Wh5HEc7gHC7Bgxuow z00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AdwGMqQ==</latexit><latexit sha1_base64="BvovSkgK nUvawkB6AcrjQGLE9QU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqs eCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IB FcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNA oEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/W HM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLW nIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXy IyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv1Wh5HEc7gHC7Bgxuow z00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AdwGMqQ==</latexit><latexit sha1_base64="BvovSkgK nUvawkB6AcrjQGLE9QU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqs eCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IB FcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNA oEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/W HM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLW nIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXy IyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv1Wh5HEc7gHC7Bgxuow z00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AdwGMqQ==</latexit>
0.2
<latexit sha1_base64="v4yXm2nNq5 8f/7x43qs3T4d0gU4=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4CkkR9Vjw4rGi /YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLU8G18bxvZ219 Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1Sa J/LRTFIMYjqUPOKMGis9eG6tX6l6rjcHWSV+QapQoNGvfPUGCctilIYJqnXX91IT 5FQZzgROy71MY0rZmA6xa6mkMeogn586JedWGZAoUbakIXP190ROY60ncWg7Y2p Getmbif953cxEN0HOZZoZlGyxKMoEMQmZ/U0GXCEzYmIJZYrbWwkbUUWZsemUbQj +8surpFVzfc/17y+r9asijhKcwhlcgA/XUIc7aEATGAzhGV7hzRHOi/PufCxa15x i5gT+wPn8AVFkjRw=</latexit><latexit sha1_base64="v4yXm2nNq5 8f/7x43qs3T4d0gU4=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4CkkR9Vjw4rGi /YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLU8G18bxvZ219 Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1Sa J/LRTFIMYjqUPOKMGis9eG6tX6l6rjcHWSV+QapQoNGvfPUGCctilIYJqnXX91IT 5FQZzgROy71MY0rZmA6xa6mkMeogn586JedWGZAoUbakIXP190ROY60ncWg7Y2p Getmbif953cxEN0HOZZoZlGyxKMoEMQmZ/U0GXCEzYmIJZYrbWwkbUUWZsemUbQj +8surpFVzfc/17y+r9asijhKcwhlcgA/XUIc7aEATGAzhGV7hzRHOi/PufCxa15x i5gT+wPn8AVFkjRw=</latexit><latexit sha1_base64="v4yXm2nNq5 8f/7x43qs3T4d0gU4=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4CkkR9Vjw4rGi /YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLU8G18bxvZ219 Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1Sa J/LRTFIMYjqUPOKMGis9eG6tX6l6rjcHWSV+QapQoNGvfPUGCctilIYJqnXX91IT 5FQZzgROy71MY0rZmA6xa6mkMeogn586JedWGZAoUbakIXP190ROY60ncWg7Y2p Getmbif953cxEN0HOZZoZlGyxKMoEMQmZ/U0GXCEzYmIJZYrbWwkbUUWZsemUbQj +8surpFVzfc/17y+r9asijhKcwhlcgA/XUIc7aEATGAzhGV7hzRHOi/PufCxa15x i5gT+wPn8AVFkjRw=</latexit><latexit sha1_base64="v4yXm2nNq5 8f/7x43qs3T4d0gU4=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4CkkR9Vjw4rGi /YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLU8G18bxvZ219 Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1Sa J/LRTFIMYjqUPOKMGis9eG6tX6l6rjcHWSV+QapQoNGvfPUGCctilIYJqnXX91IT 5FQZzgROy71MY0rZmA6xa6mkMeogn586JedWGZAoUbakIXP190ROY60ncWg7Y2p Getmbif953cxEN0HOZZoZlGyxKMoEMQmZ/U0GXCEzYmIJZYrbWwkbUUWZsemUbQj +8surpFVzfc/17y+r9asijhKcwhlcgA/XUIc7aEATGAzhGV7hzRHOi/PufCxa15x i5gT+wPn8AVFkjRw=</latexit>
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↵
<latexit sha1_base64="4NKlvKJmDbY1fjkpRmCnbbWmL0Q=">AAACA3icbVDLSsNAFJ34rPUVdaebYBFc1UQKuiy4cVnBPqCNZTK9aYdOHszcSEsIuPFX3LhQxK0/4c6/cdpG0NYDF86ccy9z7/FiwRXa9pextLyyurZe2Chubm3v7Jp7+w0VJZJBnUUiki2PKhA8hDpyFNCKJdDAE9D0hlcTv3kPUvEovMVxDG5A+yH3OaOopa55iHcdhBGmMKIMs7Ofp+9nXbNkl+0prEXi5KREctS65menF7EkgBCZoEq1HTtGN6USOROQFTuJgpiyIe1DW9OQBqDcdHpDZp1opWf5kdQVojVVf0+kNFBqHHi6M6A4UPPeRPzPayfoX7opD+MEIWSzj/xEWBhZk0CsHpfAUIw1oUxyvavFBlTqNHRsRR2CM3/yImmclx277NxUStVKHkeBHJFjckocckGq5JrUSJ0w8kCeyAt5NR6NZ+PNeJ+1Lhn5zAH5A+PjG08FmIc=</latexit><latexit sha1_base64="4NKlvKJmDbY1fjkpRmCnbbWmL0Q=">AAACA3icbVDLSsNAFJ34rPUVdaebYBFc1UQKuiy4cVnBPqCNZTK9aYdOHszcSEsIuPFX3LhQxK0/4c6/cdpG0NYDF86ccy9z7/FiwRXa9pextLyyurZe2Chubm3v7Jp7+w0VJZJBnUUiki2PKhA8hDpyFNCKJdDAE9D0hlcTv3kPUvEovMVxDG5A+yH3OaOopa55iHcdhBGmMKIMs7Ofp+9nXbNkl+0prEXi5KREctS65menF7EkgBCZoEq1HTtGN6USOROQFTuJgpiyIe1DW9OQBqDcdHpDZp1opWf5kdQVojVVf0+kNFBqHHi6M6A4UPPeRPzPayfoX7opD+MEIWSzj/xEWBhZk0CsHpfAUIw1oUxyvavFBlTqNHRsRR2CM3/yImmclx277NxUStVKHkeBHJFjckocckGq5JrUSJ0w8kCeyAt5NR6NZ+PNeJ+1Lhn5zAH5A+PjG08FmIc=</latexit><latexit sha1_base64="4NKlvKJmDbY1fjkpRmCnbbWmL0Q=">AAACA3icbVDLSsNAFJ34rPUVdaebYBFc1UQKuiy4cVnBPqCNZTK9aYdOHszcSEsIuPFX3LhQxK0/4c6/cdpG0NYDF86ccy9z7/FiwRXa9pextLyyurZe2Chubm3v7Jp7+w0VJZJBnUUiki2PKhA8hDpyFNCKJdDAE9D0hlcTv3kPUvEovMVxDG5A+yH3OaOopa55iHcdhBGmMKIMs7Ofp+9nXbNkl+0prEXi5KREctS65menF7EkgBCZoEq1HTtGN6USOROQFTuJgpiyIe1DW9OQBqDcdHpDZp1opWf5kdQVojVVf0+kNFBqHHi6M6A4UPPeRPzPayfoX7opD+MEIWSzj/xEWBhZk0CsHpfAUIw1oUxyvavFBlTqNHRsRR2CM3/yImmclx277NxUStVKHkeBHJFjckocckGq5JrUSJ0w8kCeyAt5NR6NZ+PNeJ+1Lhn5zAH5A+PjG08FmIc=</latexit><latexit sha1_base64="4NKlvKJmDbY1fjkpRmCnbbWmL0Q=">AAACA3icbVDLSsNAFJ34rPUVdaebYBFc1UQKuiy4cVnBPqCNZTK9aYdOHszcSEsIuPFX3LhQxK0/4c6/cdpG0NYDF86ccy9z7/FiwRXa9pextLyyurZe2Chubm3v7Jp7+w0VJZJBnUUiki2PKhA8hDpyFNCKJdDAE9D0hlcTv3kPUvEovMVxDG5A+yH3OaOopa55iHcdhBGmMKIMs7Ofp+9nXbNkl+0prEXi5KREctS65menF7EkgBCZoEq1HTtGN6USOROQFTuJgpiyIe1DW9OQBqDcdHpDZp1opWf5kdQVojVVf0+kNFBqHHi6M6A4UPPeRPzPayfoX7opD+MEIWSzj/xEWBhZk0CsHpfAUIw1oUxyvavFBlTqNHRsRR2CM3/yImmclx277NxUStVKHkeBHJFjckocckGq5JrUSJ0w8kCeyAt5NR6NZ+PNeJ+1Lhn5zAH5A+PjG08FmIc=</latexit>
4<latexit sha1_base64="AFgaSpHuu7MOXqSW/UJtw12Uf4E=">AAAB6Hic bVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fik reNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqox oWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XX Svqp6btVr1ir16zyOIpzBOVyCBzdQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Ae42MrA==</latexit><latexit sha1_base64="AFgaSpHuu7MOXqSW/UJtw12Uf4E=">AAAB6Hic bVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fik reNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqox oWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XX Svqp6btVr1ir16zyOIpzBOVyCBzdQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Ae42MrA==</latexit><latexit sha1_base64="AFgaSpHuu7MOXqSW/UJtw12Uf4E=">AAAB6Hic bVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fik reNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqox oWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XX Svqp6btVr1ir16zyOIpzBOVyCBzdQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Ae42MrA==</latexit><latexit sha1_base64="AFgaSpHuu7MOXqSW/UJtw12Uf4E=">AAAB6Hic bVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fik reNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqox oWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XX Svqp6btVr1ir16zyOIpzBOVyCBzdQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Ae42MrA==</latexit>
(c)
<latexit sha1_base64="coDwr0lJFW gywXhHp/6UhSDV7s8=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUS0lE1GPBi8cK 9gPbUDbbSbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq 2vrGZmGruL2zu7dfOjhsmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdTP3WI2gj YnWP4wT8iA2UCAVnaKWHLsITZhV+NumVym7VnYEuEy8nZZKj3it9dfsxTyNQyCUz puO5CfoZ0yi4hEmxmxpIGB+xAXQsVSwC42eziyf01Cp9GsbalkI6U39PZCwyZhw FtjNiODSL3lT8z+ukGF77mVBJiqD4fFGYSooxnb5P+0IDRzm2hHEt7K2UD5lmHG1 IRRuCt/jyMmmeVz236t1dlGuXeRwFckxOSIV45IrUyC2pkwbhRJFn8kreHOO8OO/ Ox7x1xclnjsgfOJ8/TiyQnw==</latexit><latexit sha1_base64="coDwr0lJFW gywXhHp/6UhSDV7s8=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUS0lE1GPBi8cK 9gPbUDbbSbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq 2vrGZmGruL2zu7dfOjhsmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdTP3WI2gj YnWP4wT8iA2UCAVnaKWHLsITZhV+NumVym7VnYEuEy8nZZKj3it9dfsxTyNQyCUz puO5CfoZ0yi4hEmxmxpIGB+xAXQsVSwC42eziyf01Cp9GsbalkI6U39PZCwyZhw FtjNiODSL3lT8z+ukGF77mVBJiqD4fFGYSooxnb5P+0IDRzm2hHEt7K2UD5lmHG1 IRRuCt/jyMmmeVz236t1dlGuXeRwFckxOSIV45IrUyC2pkwbhRJFn8kreHOO8OO/ Ox7x1xclnjsgfOJ8/TiyQnw==</latexit><latexit sha1_base64="coDwr0lJFW gywXhHp/6UhSDV7s8=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUS0lE1GPBi8cK 9gPbUDbbSbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq 2vrGZmGruL2zu7dfOjhsmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdTP3WI2gj YnWP4wT8iA2UCAVnaKWHLsITZhV+NumVym7VnYEuEy8nZZKj3it9dfsxTyNQyCUz puO5CfoZ0yi4hEmxmxpIGB+xAXQsVSwC42eziyf01Cp9GsbalkI6U39PZCwyZhw FtjNiODSL3lT8z+ukGF77mVBJiqD4fFGYSooxnb5P+0IDRzm2hHEt7K2UD5lmHG1 IRRuCt/jyMmmeVz236t1dlGuXeRwFckxOSIV45IrUyC2pkwbhRJFn8kreHOO8OO/ Ox7x1xclnjsgfOJ8/TiyQnw==</latexit><latexit sha1_base64="coDwr0lJFW gywXhHp/6UhSDV7s8=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUS0lE1GPBi8cK 9gPbUDbbSbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq 2vrGZmGruL2zu7dfOjhsmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdTP3WI2gj YnWP4wT8iA2UCAVnaKWHLsITZhV+NumVym7VnYEuEy8nZZKj3it9dfsxTyNQyCUz puO5CfoZ0yi4hEmxmxpIGB+xAXQsVSwC42eziyf01Cp9GsbalkI6U39PZCwyZhw FtjNiODSL3lT8z+ukGF77mVBJiqD4fFGYSooxnb5P+0IDRzm2hHEt7K2UD5lmHG1 IRRuCt/jyMmmeVz236t1dlGuXeRwFckxOSIV45IrUyC2pkwbhRJFn8kreHOO8OO/ Ox7x1xclnjsgfOJ8/TiyQnw==</latexit>
µ˜1
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FIG. 3. (a) The variation of fixed-point location (∆F-P) as a
function of the mobility of particle 1 for µ˜2 = 1, and α˜2 =
1. The lines in red are unstable fixed-points with α˜1 = 3
(◦), α˜1 = 2.5 (	), α˜1 = 2 (⊕) and α˜1 = 1.5 (⊗). Those
in black are stable fixed-points with α˜1 = 0.5 (•), α˜1 = 0
(), α˜1 = −0.5 () and α˜1 = −0.75 (}). (b) The mean
first-passage time for particles in regime IV, in units of τ0 =
R2/Dc, corresponding to Dc/RV0 = 0.05. Here, α˜2 = 1,
and µ˜2 = 1, with α˜1 = 3.5 (◦), α˜1 = 4 (	), and α˜1 = 4.5
(⊕). (c) The ratio of the collision time obtained from the
exact solution, texact, and the corresponding value from the
far-field solution tff for α˜2 = 1 and µ˜2 = 1, with α˜1 = −2.1
(◦), α˜1 = −3.1 (	), and α˜1 = −4.1 (⊕).
αkµk > 0, which is in agreement with the prediction of
the far-field approach.
In the absence of hydrodynamic interactions, the trans-
lational velocity of each particle is governed by Vk =
− 14piR2 〈vsk〉Sk [1]. By repeating the same steps as above,
one can find the following expression for the relative ve-
locity
V1 − V2 = Fche
4piR2
[(α1µ1 + α2µ2) εch + (α1µ2 + α2µ1)] ,
(5)
where εch = Nch/Fch now represents the relative
importance of the near-field chemical interactions,
with Nch = (−1)k〈∇k‖G(Rnk) · tk〉Sk , and Fch =
(−1)k+1〈∇k‖G(Rnk + xk − xl) · tk〉Sk . When ∆ → ∞
we find εch = 0, and ∆ → 0 yields εch ≈ 0.37, indicat-
ing that the chemical interactions alone can capture all
the regimes, but the boundaries differ from those of the
complete solution, as shown by the dashed lines in Fig. 2.
Note that regimes III and IV are located between
regimes I and II, suggesting that the transition from the
fully attractive mode to the fully repulsive mode is not
abrupt. This behavior can be better explained through
the variations of the fixed-point location (∆F-P) in these
regimes, as shown in Fig. 3(a). In regime III, in which the
system exhibits attractive behavior only when ∆ > ∆F-P,
moving towards regime II results in an increase in ∆F-P,
essentially expanding the range of the repulsive region.
Upon reaching regime II, ∆F-P →∞, indicating that the
system no longer has a fixed-point (and, consequently,
an attractive region). On the other end, moving to-
wards regime I shrinks the repulsive region by decreasing
∆F-P to zero. Similarly, for the unstable fixed-point in
regime IV, ∆F-P → 0 when approaching regime II and
∆F-P →∞ when reaching regime I.
The complexes formed in regime IV are metastable
(due to the finite height of the effective energy barrier),
and they can dissociate in the presence of noise (e.g.,
thermal fluctuations). We investigate this activation pro-
cess by evaluating the mean first-passage time, τ , which
characterizes the time required for the particles to es-
cape a potential barrier. To this end, we can write down
a Fokker-Planck equation for the relative distance with
the drift velocity given by − ∂U∂∆e = V1 − V2, with an ef-
fective diffusion coefficient Dc that measures the strength
of noise. Using the standard solution for such a process,
we find
τ =
1
Dc
∫ ∆F-P
0
r−21 dr1 e
U(r1)/Dc
∫ r1
0
r22dr2 e
−U(r2)/Dc .
(6)
The result is shown in Fig. 3(b) for different parameter
values. We observe that τ increases rapidly when the
system is closer to regime II than regime I, indicating
that the systems with larger ∆F-P (or attractive region)
are more stable.
Finally, we investigate how the near-field effects mod-
ify the dynamics of the particles when the behavior of
the system is correctly predicted by the far-field limit,
namely in regimes I and II. We probe this difference by
comparing the collision time of the particles in regime
I, as obtained from the exact solution (texact), and the
far-field approximation (tff); see Fig. 3(c). We observe
that the timescales can differ significantly, particularly
close to the transition boundaries. As Fig. 3(c) shows,
the far-field solution can substantially overestimate the
collision time.
In conclusion, we have shown that a system of two
chemically-active particles can exhibit four different
types of behavior, of which only two can be qualitatively
captured using the far-field approximation. By account-
ing for the exact interplay between the chemical and hy-
drodynamic fields, we have shown that the particles may
reach a stable equilibrium at a certain distance from one
another (regime III), or make a complex that can be dis-
sociated if the fluctuations exceed the potential barrier
(regime IV). Our results highlight that accounting for
near-field effects can be crucial when analyzing phoretic
systems. We have provided a simple expression for de-
termining the regime of a system, which can be used
as a benchmark for the far-field approximations used in
systems with pair-interactions. For instance, regime III
may be treated as regime I, but with effective radii for
the particles that correlate with the equilibrium gap size.
Given the generality of our framework, one can extend
this approach and study anisotropic particles [42], in-
clude steric effects [26], and resolve non-axisymmetric
interactions [53, 54]. While the exact solution for many-
body interactions may not be feasible following the same
5approach, the methodology provided here can be used to
correct for near-field effects in other many-body solvers
such as the Stokesian dynamics [55] or other far-field-
based approaches [56, 57].
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